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BEHAVIOR OF BLACK SKIMMERS AT CARDWELL ISLAND, 
VIRGINIA! 


BY OLIN SEWALL PETTINGILL, JR. 


Plates 16, 17 


CARDWELL ISLAND, a narrow strip of land three quarters of a mile in 
length, lies adjacent to the southwestern end of Cobb Island, Virginia. 
Scarcely more than an emerged sand-bar with a blunt, central ridge of 
grass-tufted dunes, its chief value to the ornithologist lies in the long south- 
eastern beach where a group of Black Skimmers (Rynchops nigra nigra) has 
returned each year to nest and rear their young. 

In 1933, I was on Cobb Island and from June 23 to July 6 made frequent 
visits to this colony by crossing the narrow channel which separates the two 
islands. A short walk from this point brought me to the central section of 
the broad beach, where the birds were nesting. Here upon the loose, sandy 
terrain, the continuity of which is broken up by pieces of driftwood, small 
plants, clumps of grasses and innumerable multicolored shells of mollusks, 
were approximately four hundred skimmers’ nests. Without any lining 
whatsoever, they were mere depressions in the soft soil. Two-thirds of 
them at the time of my first visit contained young; the remainder contained 
eggs. Three or four was the usual number in the clutch, rarely two or five. 
Interspersed among the skimmers’ nests were two nests of the Least Tern 
(Sterna antillarum antillarum), five of the Gull-billed Tern (Gelochelidon 
nilotica aranea), and twelve of the Common Tern (Sterna hirundo hirundo). 

In studying the behavior of the skimmers on these nesting grounds, a 
blind was occasionally used. This was placed in the midst of the colony 
within easy view of twenty-three skimmers’ nests, as well as one of the 
Gull-billed Tern and two of the Common Tern. As a contribution to our 

1 Read at the Fifty-fourth Stated Meeting of the A. O. U., Pittsburgh, Pa., October 21, 
1936. The author is indebted to Dr. Alfred O. Gross of Bowdoin College, Brunswick, Maine, 


and Mr. Francis H. Allen of West Roxbury, Massachusetts, for a critical reading of this 
manuscript. 
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knowledge of the Black Skimmer, I have presented in the following para- 
graphs certain of my observations pertaining to its behavior at Cardwell 
Island and the immediate vicinity. Unless otherwise indicated, these ob- 
servations were made from a blind. 

Mating.—Since the nesting season was already under way at Cardwell 
Island by June 23, I did not expect to see any sort of courtship behavior. 
On June 28, however, I saw it occur in one instance. Not twenty feet from 
me an adult, which I later ascertained to be a female, stepped from her nest 
to greet, a few feet distant, her mate who had just arrived in the vicinity. 
Walking to within three feet of him, she came to a stop. After a moment’s 
hesitation the newcomer bowed his head, leaned forward, and with conspic- 
uous deliberation picked up a small piece of driftwood six inches in length 
and nearly half an inch in diameter. In order to seize this with his mandi- 
bles of unequal length, he tilted his head slightly to one side and, opening 
his mouth, inserted the tip of the longer, lower mandible in the sand beneath 
it. Closing his mandibles, he lifted the stick crosswise between them. 
Then, assuming a stance more erect than usual, the suitor slowly and 
stiffly approached his inamorata, projecting his bill with its contents directly 
toward her. Within one foot of her he paused. The next move was hers. 
With bill pointing downward, head drawn closely back upon her shoulders, 
she cautiously, almost coyly, stepped toward him, Once within reaching 
distance, she hesitated and, then, with a sudden upward jerk of her head, 
took the stick gently from his mandibles and carefully returned it to the 
ground, Copulation immediately followed. 

The nest which this female left contained two eggs. Two days later I 
noted three. Copulation had apparently continued during the laying of the 
clutch. This preliminary act in the discharge of the sexual function in- 
volving the passing of the stick, was undoubtedly a feeding reaction,—an 
inedible object being substituted for food,—and served as an extrinsic in- 
fluence in the heightening of the sex impulse. 

Activities during incubation.—The belief that the Black Skimmer leaves 
its nest and eggs for the entire day, allowing the sun to supply the heat re- 
quired for incubation, was long ago dispelled by Dr. Frank M. Chapman.! 
The fallacy of such a belief is all the more emphasized if one visits this is- 
land on a hot summer’s day and walks over the sand barefooted. The 
intensity of the heat absorbed from the solar rays is extremely painful. 
Certainly the skimmer embryo cannot be adapted to such high tempera- 
tures. Furthermore, if there is a wind, the dry, sifting sand levels over the 
nest depressions and buries the eggs in a very short while. 

That the skimmer is able to cope to some extent with the constant sift- 


“4 Camps and Cruises of an Ornithologist. D. Appleton and Co., New York, pp. 64-75, 
1908. 
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ing of the sand when the wind blows, was exhibited on one occasion when I 
first placed my blind in the colony. For thirty-five minutes a skimmer was 
absent from a nearby nest. In the interim the eggs had become two-thirds 
covered with sand. This apparently caused the incubating bird no concern 
for, upon its return, it reached under each egg with its bill and pried it to 
the surface. Then, settling upon them, it began to turn round and round 
in the nest, pushing the new sand away from the eggs and out of the de- 
pression with backward thrusts of its feet until the nest was restored to its 
former depth. 

A. C. Bent! and others have indicated that only the females take part in 
incubation. Two observations made by me show that both sexes take part 
in this reproductive process. In one case I saw an adult leave its nest and 
take wing just as its mate alighted beside it. The newly arrived bird paused 
several minutes and, as its mate disappeared over the colony, settled upon 
the eggs. In another instance a skimmer, which had been crouching four 
feet away from its incubating mate for an undetermined length of time, 
suddenly ambled up to the side of the nest. But the incubating bird, un- 
like the one in the observation previously cited, chose to remain upon the 
eggs. Its reluctance to leave, however, failed to quell the desire to incubate 
on the part of its mate. Consequently it proceeded to crouch beside the 
latter and, with an effective push, dislodged the occupant and took pos- 
session of the nest. 

To what extent the male skimmer takes part in incubation is a matter 
for speculation, since the sexes are undeterminable both in appearance and 
in general behavior. These observations tend to indicate that both sexes 
take an equal part in the incubation process. The second observation 
particularly shows a strong incubative instinct in both parties concerned. 

Activities of young.—One can readily see that the chicks of the Black 
Skimmer are well adapted to the vicissitudes of their hot, sandy environ- 
ment. When brooding is not afforded by the adults, which often leave the 
nesting grounds temporarily, the young. resort to the shade of the nearest 
grass clumps, plants, large shells, and driftwood, and there find protection 
from the sun’s rays. Especially do I recall one large log lying on the beach 
in such a fashion as to give shade along one entire side. Here I counted 
twenty-one chicks, ranging in age from two to seven days, which had 
sought protection from the direct sunlight. 

When left alone, the chicks would not permit themselves to be inundated 
by the blowing sand. Rather would they continue to move constantly, 
shaking the sand from their backs with much annoyance. If I appeared in 
plain view to them outside my blind, they would instinctively remain 


1 Life Histories of North American Gulls and Terns. Bull. U. 8. Nat. Mus., no. 113, p. 314, 
1921. 
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motionless. By so doing the fine sand would sprinkle over their buffy 
down and render them all the more protectively colored. 

S. C. Arthur (cf. Bent, Life Histories of North American Gulls and 
Terns, p. 315, 1921) has called attention to the fact that occasionally the 
skimmer chicks will entrench themselves in the sand of their own accord, 
lying flush with the surface of the beach. This habit I noticed many times. 
Nevertheless I saw that, even though thus hidden, they would not allow the 
sand to cover their backs and would wriggle continually to keep it from 
collecting there. 

Brooding of young by adults.—Although the skimmer chicks wander away 
to find shade under various objects, the parent birds, I observed, do not 
as a rule join them but return instead to the vicinity of their original nesting 
sites. This has apparently resulted in certain of the young returning to 
parents other than their own and being cared for by them. On June 23, 
I noted one adult brooding two chicks whose ages differed by at least five 
days. In another, more unusual case I saw an adult skimmer return to its 
nest which contained three small young, presumably its own. One of them 
had recently emerged from the egg. Shortly thereafter two more chicks, 
obviously much older, appeared at its side, one following the other. Both 
crawled beneath the old bird which offered no objection. Because of the 
noticeable difference in ages it was apparent to me that the chicks brooded 
by these two birds were not in each case hatched from the same set of eggs. 

More extensive observations are necessary to prove conclusively that 
brooding birds of this species always tolerate the presence of young other 
than their own as these two adults appeared to do; but certainly throughout 
my hours of watching I saw no attempt on the part of the old birds to pre- 
vent their neighbors’ chicks from intruding upon their territory nor any 
evidence of death resulting from attacks by adults. 

Feeding of young by adults —Both sexes assist in the feeding of the young; 
the parent birds return separately or sometimes together to give them food. 
On two occasions I saw an adult carry on the feeding activities while its 
mate brooded the young. The bird bearing the food alighted two feet 
away from its brooding mate and uttered several low, barely audible sounds, 
whereupon two chicks emerged from beneath their parent and walked 
directly to the bird with the food. After being fed they tried to creep under 
this bird but it flew away. 

Most of the food, as far as I could determine, was held between the mandi- 
bles when brought to the young. I did not see any cases where it seemed 
that the food was regurgitated. The young took the food directly from the 
beak, although, if it were dropped, they were capable of picking it up and 
devouring it. 

Feeding by adults.—Winding through the salt marshes of Cobb Island on 
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their way to the sea are numerous tidal creeks. At low tide scarcely any 
water runs through their muddy basins. If any does occur, it is very shal- 
low and slow flowing. At such a time I was standing at, a right-angled 
bend of one of these creeks that contained a ribbon of water averaging two 
feet in width when I discovered a skimmer flying very low over the marshes. 
I could see this bird only at intervals when it swung up above the tall 
marsh grasses, for most of the time it flew along below them. Finally I 
realized that this bird was following along one of these creeks, the identical 
one by which I was standing. Soon it appeared over the straightaway 
that led to the bend beside me. Its mouth was open and its thin, laterally 
compressed lower mandible was inserted in the stream as it dashed toward 
me. Once nearby, I noted a sizzling sound produced by the lower mandi- 
ble as it cut the surface of the water. Without reducing speed the skimmer 
approached the bend and, continuing the steady beat of its long pinions, 
sailed around it, banking its body as a pilot would laterally incline his 
plane. As if no sharp turn had occurred at all, it continued to cut the water 
of the creek for several feet until it suddenly rose above the marsh and 
headed away toward shore. For at least thirty feet this bird had steadily 
cleaved the water with its lower mandible. 

The skimmer’s habit of cutting the water was noted many times every 
day. Along the shores of Cardwell Island these birds were watched cutting 
the troughs of the incoming breakers longitudinally, following each one 
until it all but flattened out on the beach, then flying out to cleave the next 
one as it rolled in. Their wings were always held high, in the upward 
strokes their manuses seeming almost to touch above their backs; in the 
downward strokes the tips of the primaries seldom were lowered below the 
level of the underparts. The horizontal plane of their bodies was tilted 
slightly forward. Their beaks were usually opened at an angle of about 
twenty degrees. The distal third of their lower mandibles was immersed, 
bringing the tips of the shorter upper mandibles nearly to the water’s sur- 
face. Occasionally, when only the tips of the lower mandibles were touching 
the water, their beaks were not opened. 

S. C. Arthur (Auk, vol. 38, p. 574, 1921) has said: “The skiniming 
and ‘plowing the main’ is usually done with the mandibles closed save for 
the times they are opened to permit the cry or ‘bark’.” 

I do not wish to imply in the above descriptions that water-cutting was 
observed only in the tidal creeks and in the near vicinity of the shore. 
Oftentimes it was seen to take place in tidal pools, even in deep water. I 
do not wish to imply, either, that this habit was observed continually while 
the birds were moving along here. Skimmers could be seen to fly very near 
the surface of the creeks or to fly parallel with the shore, following closely 
the troughs of the incoming breakers, without immersing their bills, save, 
perhaps, at very rare intervals. 
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I firmly believe that these skimmers seen along the tidal creek and shore 
were searching for food. For the most part they seemed altogether too 
intent upon the water beneath them to be flying along without such a pur- 
pose. Furthermore many of the skimmers seen along the shore were 
noticed going back and forth over the same course, sometimes several of 
them at a time. Their persistence in this behavior resembled markedly 
that of the terns in flying again and again over a certain area where fish 
are to be found. 

In this paper I do not propose to review the extensive literature per- 
taining to the feeding habits of the skimmer since this has been satisfac- 
torily done by S. C. Arthur (Auk, vol. 38, pp. 566-574, 1921) and Dr. R. 
C. Murphy (‘Oceanic Birds of South America,’ vol. 2, pp. 1175-1177, 1936). 
Neither do I attempt a final judgment on the traditional belief that the 
water-cutting habit is a means of obtaining food. My studies in this re- 
spect are far too limited to justify that. I wish to present, nevertheless, 
the following observation with a few comments. 

While watching the skimmers cutting the water along the shores, three 
times I noticed an individual thrust its entire beak forward and retrieve a 
glistening fish crosswise between the mandibles. In each instance the bird 
lifted its bill parallel to the surface of the water, swallowed the fish, and 
continued on with its maneuvers. The method of securing the prey, each 
one of which was approximately two inches in length, was suggestive of 
fish-catching in the tern, except that the bill was already in the water be- 
fore the lunge and the bird did not immerse its body for the bill and fore- 
head were the only parts to disappear. So far as I could determine, no ap- 
parent advantage was offered either by the modified structure of the bill or 
by the fact that the lower mandible was previously cleaving the water. 

Dr. Witmer Stone! once witnessed a skimmer driving its bill into the 
water and seizing a fish about three inches in length. In this case the fish- 
ing resembled even more decidedly that of a tern, for the bird was not 
cutting the water at the time. 

The Black Skimmer, according to the observations of §. C. Arthur (Auk, 
vol. 38, pp. 566-574, 1921), feeds in the manner of herons by wading about 
in shallow water and striking at fish. Arthur (p. 569) has “never seen a 
Skimmer secure its fish food while skimming the waters with its under man- 
dible immersed” and has concluded (p. 574) that the “Black Skimmer does 
not secure its food in the way generally set forth. a 

The observations just cited seem to indicate that the skimmer feeds 
commonly by catching fish while on the wing and that the lower mandible 
is sometimes but not always immersed immediately before the strike is 


1 Auk, vol. 38, pp. 595-596, 1921. 
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made. Further observations are needed to determine the extent and varia- 
tions of this habit. 

Defense of nests and young by adults.—My arrival in the immediate vicin- 
ity of certain skimmers’ nests, particularly those containing young, was 
greeted with a type of behavior which struck me as being decidedly different 
from that of other colonial sea birds whose nests I had visited along the 
Atlantic Coast. Here I noted that adults feigned injury in the manner of 
certain gallinaceous and limicoline species. Since a part of this behavior 
has already been described by B. R. Bales,! I quote him as follows: 

“The four birds [skimmers] that did not return to their nests used every 
means in their power to lure the strange object [blind] from their eggs. 
They would alight some distance from the blind and then toddle away on 
wobbly legs, with wings outspread; push themselves along by sliding upon 
their breasts; stagger away with outspread wings beating upon the sand; 
sit at a safe distance opening and closing their bills, but not making any 
sound as though they were swearing at us under their breath. . 

In the midst of the Cardwell Island skimmer colony a long, narrow tidal 
pool ran along the upper part of the sand beach. Individuals nesting near 
this water area feigned injury by swooping down upon it as upon land and 
dragging their bellies along the surface, or, flying just above it, splashing 
their feet in the water as if walking. Occasionally, too, they would nervously 
cut the water’s surface for short distances with their lower mandibles, a 
habit to which Arthur has called attention. 

On July 3, further studies of the Cardwell Island colony were interrupted 
by a severe northeast storm which, with its almost unprecedented high 
tides, completely washed the nesting grounds. From the porch of Captain 
George W. Cobb’s house I watched the steady encroachment of the ocean 
upon the colony. Although I could not see the nests or the adults upon 
them, I knew when the first towering rollers rushed over them; for suddenly 
the old birds rose together in the air, hovered a moment, and settled out of 
sight. Again and again they took wing until finally they remained in the 
air constantly. It was apparent now that their nests were completely inun- 
dated. The adults were flying about here and there in a frenzied manner 
as if human intruders had suddenly come upon them. Darkness set in be- 
fore the tide abated and it was, therefore, impossible to follow further 
their distressed activities. 

Early the next morning, on visiting the colony, I found the loose sandy 
soil hardened and flattened like a floor, while the vegetation, driftwood, 
shells, nests, eggs, and young were nowhere to be seen. Near the vicinity 
of my blind a pair of Gull-billed Terns swooped down upon me. They were 
obviously protesting against my appearance in the vicinity of their nest, 


1 Wilson Bull., vol. 31 (new ser., vol. 26), p. 85, 1919. 
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which had been located here the day before. But, strangely enough, no 
longer were the Black Skimmers objecting to my presence. Instead they 
were clustered together on the ground farther down the beach. At my ap- 
proach the entire group flew up and moved farther away. Unlike the Gull- 
billed Terns, they had already surrendered “ possession” of their nesting 
territories. 

A careful search of Cardwell Island finally revealed a small group of 
nearly thirty partially feathered young scattered here and there on the 
débris at the base of the dunes on the southernmost point. My attention 
was first drawn to them by the vocal protestations and the injury-feigning 
of a few adults watching over them. Upon making this discovery, I real- 
ized what had been the direct fate of the eggs and small young of the colony. 
The beach, which faces in a southeasterly direction, had been swept by the 
giant waves as they came in from the northeast. This sidewise sweep had 
carried the movable objects of the beach down to the southernmost point 
and out to sea. Some of the older chicks of the colony were strong enough 
to hold their own against the force of the rollers and to take refuge at the 
base of the dunes. The adults, instead of remaining on their nesting area, 
had followed their young. Here they stayed,—a quarter of a mile from 
their original nesting grounds,—with the few offspring that had not been 
carried to sea. 

Department of Zoology, Carleton College 

Northfield, Minnesota 
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Upper: Younac Biack SKIMMERS BEING COVERED BY BLOWING SAND. 
Lower: BLAcK SKIMMER FEEDING IN A LARGE TIDE POOL. 
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THE COMPANION IN THE BIRD’S WORLD 
BY KONRAD Z. LORENZ 
Introductory Note 


Wuen Dr. Lorenz’s paper on the ‘Kumpan’! was published in 1935, it seemed to be 
such an original and important contribution to our knowledge of the instincts and 
behavior of birds, that I was anxious to have a summary of its theses and conclusions 
appear in the pages of “The Auk’. Knowing that Dr. Lorenz was conversant with 
English, I wrote to him, asking if he would consent to prepare such an account of his 
own work, and he replied that he would be pleased to do so if given sufficient time. 

Dr. Lorenz’s paper was delayed in reaching me from various causes. He found 
difficulty in summarizing a work which consisted in so large a measure of observa- 
tional detail, and accordingly has stressed those subjects of the most theoretical 
importance; and he added: “I shall not refrain from using some new observations, 
and the results of experiments which have come to my knowledge since the publica- 
tion of my paper.” My function has been mainly editorial; and although it has 
seemed best to condense some parts of the author’s manuscript, I trust that its value 
has not been impaired. 

The doctrine of ‘releasers,’ herein set forth,—or devices for the production of 
stimuli, which serve as the ‘keys’ to ‘unlock’ or release those ‘innate perceptory 
patterns,’ characteristic of the species and the individual, and which result in in- 
stinctive reactions,—seems at last to offer a sound and satisfying explanation of that 
riddle so long embodied in ‘the secondary sexual characters of birds,’ and one which 
I believe that Darwin, when struggling with his ‘Theory of Sexual Selection,’ would 
have welcomed with open arms.—Francis H. Herrick. 


THE CONCEPTION OF THE “RELEASER”’ 


IF WE observe a man performing a number of separate actions, each of 
which has for its object the same thing and which, taken together and con- 
sidered as a functional unit, serve an end of definite survival value to the 
man himself, we shall not hesitate to infer two things: first, that the man, 
in performing these actions, is conscious of their goal and that it is this very 
goal that constitutes the purpose of all his movements; second, that in per- 
forming the several actions of the sequence, he is constantly aware of the 
identity of the object toward which they are directed. On seeing a similar 
series of actions executed by some animal, we are prone to come to the same 
conclusions, but both would be totally erroneous in case we should have to 
do with a series of purely instinctive acts. 

Much serious harm has been done by confounding the biological end, or 
survival value of instinctive action, with the purpose pursued by the animal 
as a subject. I cannot go into the details of my argument against this 
widely spread error, but for the purposes of this paper, suffice it to say that 


1‘Der Kumpan in der Umwelt des Vogels (Der Artgenosse als auslésendes Moment sozialer 
Verhaltungsweisen)’ [The Companion in the Bird's World; the fellow-member of the species 
as a releasing factor of social behavior.] Journ. f. Ornith., vol. 83, pt. 2-3, 1935. 
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I consider instinctive action as ‘desired reflex action’, meaning that instinc- 
tive action, while in no way purposive in itself and quite as rigid as any 
other reflex as to the coordination of movements, yet in its very ‘going off’ 
constitutes the purpose of all truly purposive or appetitive behavior ever 
met with in animals. Being appeted, sought or desired, is the one point in 
which instinctive action differs from all other reflex actions. The common 
reflexes, like unused machines, may lie idle indefinitely, as if waiting for 
adequate stimulation, without in any way inciting the animal to search for 
such stimulation by purposive behavior, as it certainly does in case of the 
instinctive reactions. | 
It is the second of the assumptions mentioned that concerns us more 
closely; namely, that the animal, in consistently treating one definite object 
to a series of separate actions, must throughout its acting, be aware of the 
identity of this object. Man, in striving to conquer his environment and to 
master the problems which it puts before him by connecting cause and 
effect, is confronted with the absolute necessity of conceiving every object 
he encounters as a permanent unit which remains identical throughout the 
changes of space and time. Not so the animal, more especially the lower 
animal, that does not master its environment by insight or learning but is 
~~ innately adapted to it by possessing highly differentiated instinctive powers 
of response. The lower animal very rarely ‘solves problems’ as an individ- 
ual, and whenever it does so, this is only in an abysmally simple way. As 
a rule, a lower organism either has solved a problem as a species by evolving 
instinctive ways of reacting that fit every single one of the emergencies that 
normally occur, or its fails miserably when confronted with a problem for 
which it does not possess any suitable instinctive responses. Since the in- 
nate coordinations of movement that we call instinctive actions are not 
adapted to any goal or end anyhow, it suffices that every one of them be re- 
leased, much as in reflexes, by a simple combination of stimuli, if only this 
combination is sufficiently characteristic of the biologically ‘right’ situation; 
that is, of the one situation in which the performance of the innately co- 
ordinated movements attains its full survival value. If an instinctive action 
is directed toward a particular object, its successful performance is inde- 
pendent of the animal’s perceiving this object as a ‘thing’, that is, as a per- 
manent unit in space and time as we would perceive it. All that is needed 
on the part of the animal is the disposition to respond with just that reaction 
to certain stimuli characteristic of its particular object. The sea-urchin 
(Sphaerechinus) possesses a very complicated reaction of combined defense 
and flight, which is of survival value exclusively as a means of escaping the 
sea-urchin’s chief enemy, the starfish (Asterias). The whole of this highly 
) differentiated sequence of single acts is released by a single chemical stimu- 
lus emanating from the mucus covering the ambulacral tentacles of the 
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starfish. Another good example is that of the biting reaction of the common 

tick (Ixodes). The tick will bite, or try to bite, any object possessing the 

two characters of (1) smelling of butyric acid and (2) having a temperature 

of approximately 37 degrees centigrade. The releasing of comparatively 

complicated sets of reactions through a very simple combination of stimuli, 

is characteristic of the greater part of all purely instinctive reactions and by 

no means exclusively of those of lower animals. The Jackdaw (Coioeus 

monedula) possesses a very interesting reaction of defending any fellow- | 

member of the species in the grip of some bird or animal of prey. For a @ 

long time I have been familiar with the fact that my tame but free-living | 

Jackdaws would furiously attack me if I gripped one of them in my hand, a 

but I was very much astonished when I inadvertently elicited exactly the 

same response by carrying a wet, black bathing-suit in my hand. Subse- a 

quent experiments showed that anything glistening black and dangling, 

carried by any living creature would release the very same reaction in the 7, 

Jackdaws. Even Jackdaws themselves were subject to attack from their tm 

fellows when they happened to carry nesting material possessing the char- |g 

acteristics just mentioned. In a bird that readily recognizes and discrimi- nd 

nates fellow-members of the flock, it is rather surprising that the process of Hy 

releasing the social defending reaction so closely resembles that which \4 

elicits the responses of lower organisms as already noticed. i] f 
An instinctive reaction of survival value, when directed exclusively to a | 

particular object, may be released as if through a surprisingly small choice a 

among the large number of stimuli normally emanating from the object. ia 

In this circumstance, the reactions of the highest vertebrates do not differ 

from those of ticks, sea-urchins and the like. The receptory part of the 

animal’s reaction responds to a small but characteristic combination of ~ 

stimuli, very much in the way in which a highly selective wireless receiving- 

station is attuned to a particular wave-length. This perceptory correlate 

to a very definite combination of stimuli has been termed by William Mc- 

Dougall the ‘innate perceptory inlet.’ Without knowing this author’s 

terminology, I used the term ‘angeborenes Auslése-Schema’ in German 

which, respecting the priority of McDougall’s term, I shall compromise by 

translating ‘innate perceptory pattern.’ 

It is an old but fitting metaphor to liken the releasing set of stimuli to 

| the key, and the innate perceptory pattern to the lock of the instinctive re- 

action. Even more appropriate, is the simile of a combination lock that 

cannot be opened except by a definite series of manipulations which, by 

reason of their general improbability, it is practically impossible to find by 

chance. The relation of the particular form of the lock to the key that fits 

it, or of any innate perceptory pattern to the set of stimuli to which it re- 

sponds, is ever a compromise between greatest possible simplicity and 
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greatest possible general improbability. The improbability of the innate 
perceptory pattern is to guard the instinctive reaction from being released 
by chance through other than the biologically ‘right’ influences. Sur- 
prisingly simple though the innate perceptory patterns are in the three 
cases cited as examples, they are evidently efficient enough, when natural 
conditions are taken for granted, to prevent the ‘erroneous’ unlocking of 
the reaction. It is extremely unlikely that in its natural state the tick is 
ever misled by its innate perceptory pattern to bite or to try to bite any ob- 
ject that is of no use to it as a potential host. Nor will it often occur in 
wild life that a Jackdaw erroneously defends a black bathing-suit instead of 
a fellow Jackdaw caught in the grip of some animal of prey. The species in 
these cases need not reckon with the experimenting human, cleverly imitat- 
ing the key to the instinctive reaction’s lock. But certainly there are in- 
stances in which the very simplicity of innate perceptory patterns may offer 
an opportunity to entrap animals by artificially supplying key stimuli that 
release certain definite actions, as the pike is caught by means of a piece of 
tin that is drawn through the water, and supplies the quickly moving 
silvery reflections which normally release the preying reactions in this fish. 

If an instinctive action has for its object any other thing than a fellow- 
member of the species as, for instance, the natural prey, nesting materials 
and the like, it is quite clear that the choice of stimuli, effected by means 
of the innate perceptory pattern, can include only such as are inherently 
characteristic of the object. All that the evolution of the species can do, is 
to adapt the innate perceptory patterns as closely as possible to the pre- 
existent sets of key stimuli. The complication, and with it the highest 
general improbability of opening the lock, that is, releasing the reaction, 
cannot exceed a certain predetermined boundary drawn by the kind and 
number of potential key-stimuli emanating from the object. This consti- 
tutes a considerable limitation to the scope of object-treatment by purely 
instinctive reactions. There is, however, one special case where this limita- 
tion does not exist and this is whenever the object of instinctive action is 
represented by a fellow-member of the species. In this case not only the 
receptory patterns may be specialized to receive predetermined stimuli, but 
the issuing of stimuli may be adapted to the special needs of releasing social 
reactions. Not only the receiving, but also the issuing of stimuli is within 
the range of influence of such factors as may govern the evolution of a 
species. The pike, to put it very crudely, is not in a position to attach any 
special characteristics to the minnow which mark it as adequate prey and 
thus prevent the pike from snapping at other things; but the Blue Tit- 
mouse may, evolutionally speaking, attach bright yellow marks to the 
corners of the mouth of the young, or a circle of white feathers around its 
cloaca, and develop two corresponding innate perceptory patterns, one of 
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them releasing the feeding reaction on the opening of the young bird’s 
mouth, the other one starting the reaction of carrying away excretory sacs 
on the unfolding of the circlet, if white, at the posterior end of the baby bird. 
The innate perceptory pattern need not, in this case, compromise between 
simplicity and lock-like general improbability, because the key-stimuli 
corresponding to it, being sent out by a contrivance especially evolved for 
that end, may be very simple and yet of an unsurpassable general improba- 
bility. The layman, on seeing the glowing color design of a male Golden 
Pheasant’s plumage, the striking blue and red pattern of a young Haw- 
finch’s mouth or the curious ‘dance’ movements executed by Mallard drakes 
on occasion of their communal display, is often heard to remark on the 
‘incredibility’ of these phenomena, thereby correctly acknowledging their 
extreme general improbability. 

The means evolved for the sending out of key-stimuli may lie in a bodily 
character, as a special color design or structure, or in an instinctive action, 
such as posturing, ‘dance’ movements and the like. In most cases they are 
to be found in both, that is, in some instinctive acts which display color 
schemes or structures that were evolved exclusively for this end. All such 
devices for the issuing of releasing stimuli, I have termed releasers (Ausléser), 
regardless of whether the releasing factor be optical or acoustical, whether 
an act, a structure or a color. 

The essential general improbability of all releasers is brought about in a 
way characteristic and very similar even where they have been evolved in- 
dependently in very different forms of animal life. Throughout the uni- 
verse it is order that is improbable while disorder, chaos, entropy or what- 
ever one chooses to call it, is what we should expect from the laws of proba- 
bility. I do not think it too far-fetched an explanation to suppose that the 
striking orderliness and regularity which so strongly appeals to our sense of 
beauty in the coloring, the notes and the display movements of so many 
animals, especially of birds, has its source in their nature as releasers and in 
the general tendency of all releasers to develop in the direction of the more 
improbable. This would also explain the astonishing rhythm that we meet 
in very nearly every releasing action. The more or less pure spectral colors 
which so often appear in color patterns functioning as releasers, very prob- 
ably also find their explanation in this way, since the reflexion of one wave- 
length among the wave-mixture of white light is in itself rather improbable, 
so improbable indeed that color alone may, in some cases, function as a re- 
leaser. It is for very much the same reasons that pure colors are applied in 
all optical signals used by man. It may very well be that the same explana- 
tion holds true for the pure and ‘beautiful’ sounds occurring in bird song, 
as it quite certainly does for the great number of rhythmical movements of 
limb and body which play so important a part in most releasing actions 
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found in birds. The begging movements of many altricial young birds rep- 
resent a good example of this so that very nearly all the waving movements 
theoretically possible are realized in different species. In this they actually 
resemble all the different waving movements used in marine signalling by 
man. To cite but a few instances: up-and-down movements as begging- 
releasers have been independently evolved by parrots, gulls, spoonbills and 
many others; swinging the head sideways is found in many finches; young 
European Orioles (Oriolus, not the icteride bird) perform a rotating move- 
ment of the head which has for its axis a line drawn through the upper 
mandible; young warblers of the genus Sylvia perform an incredibly rapid 
trembling movement of the head and neck. 

All these movements and structures which function as releasers, by their 
essential quality of rhythmic regularity, have appealed strongly from time 
immemorial to the sense of beauty in man. It is no wonder that a vast 
amount of theorizing has been spent on their behalf. Darwin, in his work 
on “The Expression of the Emotions in Man and Animals’, has indeed come 


__.. very close to our conception of releasers, yet it is strange that he attributed 


so little survival value to their functioning that he could not believe any 
bodily organ was ever evolved for their special use. He states expressly 
that not a single facial muscle was ever differentiated in monkeys for the 
sole end of expressing some emotion. Contrary to this, we must state that 
we have good reason to believe that not only muscles, but very complicated 
structures in some species, have been evolved for the purpose of expressing 
one single emotion or, to be more precise, of transmitting this emotion to a 
fellow-member of the species. A good example of this is the erectile crest 
in all night herons, evolved for the purpose of indicating peacefulness, and 
comparable in its function to the tail-wagging of a dog. Darwin’s well- 
known view about the function of bright colors and striking structures of 
male birds is so far correct, as that there are certainly a considerable num- 
ber of species in which these releasers, in the male, function in eliciting 
sexual reactions in the female. Yet it would be an error to generalize this 
so far as to conclude that all male coloring and all male structures have 
been evolved for this function only. Noble and Bradley have shown that 
in a great number of reptiles the bright coloring of the male does not evoke 
any sexual responses in the female but has its chief function in intimidating 
other males. What is true of some reptiles has also been regarded as a 
general rule throughout the animal kingdom. It was Hingston who pro- 
pounded the theory that all bright coloring encountered in animals, as well 
as all peculiar structural designs have been evolved solely for frightening 
other animals, particularly, but not exclusively, those of the same species. 
In his opinion even the axillary hair of man is there to frighten the enemy 
into non-resistance when the aggressor displays it in raising his fists. There 
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is one indubitable fact underlying both this extreme theory, and the sexual 
theory, namely, that structures and colors are evolved to influence fellow- 
members of the species. Yet this absolutely correct thought common to 
both theories was discarded by Wallace, in whose opinion “the more de- 
veloped plumage and more vivid colors of the males . . . . may 
be wholly due to their greater vital energy and those general laws which 
lead to such superior development even in domestic breeds; but in some 
cases the need of protection by the female, while incubating, may have 
suppressed a portion of the ornament which she would otherwise have at- 
tained.” To this we must retort that there are a considerable number of 
birds in which it is the female and not the male that carries ‘ornamentation.’ 
Also the very animals in which the ornamentation of the males reaches about 
the highest development it ever attains,—the spiders of the families Attidae 
and Lycosidae,—cannot well be said to have “more vital energy” in the 
male sex, since the male is much smaller than the female. In these spiders 
the Peckhams as early as 1889, correctly recognized the releasing function 
of the male colors and structures which, by eliciting specific sexual responses 
in the female, prevent her from reacting to the male in an unadaptive way 
by simply devouring him. 

Every theory which, like that of Wallace, leaves to chance the particular 
regularity of detail in all display coloring and structure, commits a serious 
error against the laws of probability. If we refuse to resort to an altogether 
metaphysical, vitalistic explanation, which involves entelechial factors, it 
is only by regarding these colored and structural patterns as releasers that 
we can hope to find some reason for the regularity and ‘ beauty’ of their 
design. The very word ‘ornamentation’ smacks of a metaphysical assump- 
tion. That this so-called ornamentation does not necessarily have some 
sexual significance, is exemplified by the many instances where its releasing 
function is of a purely social nature. Nothing can be more ornamental 
than the crest of night herons or the striking patterns of the wings of many 
ducks. Yet the former functions as the organ of a peace-making ceremony 
without any sexual meaning, while the latter serves as a releaser of the re- 
actions of flying in a flock or of holding socially together. 

Our assumption that most of the bright colors and peculiar structures, or 
what are commonly called secondary sexual characters, which we meet with 
in the bird world, actually function as releasers of social reactions, receives 
a convincing confirmation by the fact that there are hardly any of them 
that do not take part in an instinctive ceremony, and are quite evidently 
differentiated in such a manner as to be strikingly unfolded by the coordina- 
tion of movements characteristic of the latter. It is hardly an exaggeration 
if we state that all striking color designs and bizarre structural devices, such 
as elongated plumes, inflatable pouches, turgescent naked spots and the 
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like, find their exclusive use in some instinctive act representing a releasing 
ceremony. Supposing I should shoot, in some far country, a bird unknown 
to science and that this bird had somewhere on its body a circumscript 
patch of feathers longer than those of the adjoining regions, I would con- 
fidently assert that this particular species was in possession of some releas- 
ing ceremony in which just that patch of elongated plumes found its use. 
There are indeed very few structural and color designs that function as re- 

| leasers automatically, without the aid of special instinctive acts displaying 

‘them. The only example of such ‘automatic releasers’ at present known to 
me, is represented by the uevices eliciting the flying-in-pursuit reactions in 
a great many social birds. All of them are color patterns invisible in the 
sitting bird, but are suddenly and strikingly unfolded at the moment of 
taking flight. Such patterns are often found in the tail, as in case of the 
blue-and-yellow design of the Shell Parakeet, the white lateral feathers in 
the tails of tits, shrikes, doves and hosts of other birds. Often the lower 
back, covered in the sitting bird by the wings, is white or of some striking 
color, as in the Bullfinch, the Bean Goose and others. A very high differ- 
entiation of this type of automatic releaser has been attained by numerous 
species of the anatide order, of which many bear special releasing patterns 
on their wings. Heinroth has made an extensive study of these releasers 
and their function. 

Lastly, we have to speak of releasing actions, the function of which is not 
dependent on any structures or colors evolved for their special use. A great 
many such actions are familiar to any student of bird behavior, so that I 
may confine myself to just one example. The male Raven has a most strik- 
ing threatening attitude, in which all the plumage of the bird’s head is 
tightly depressed, excepting a sharply defined area just above the eye where 
the feathers are stiffly erected at right angles to the surface of the skin, so 
that two ears or horns suddenly seem to sprout on the angry Raven’s front. 
In a certain ceremony of courtship, the male Raven stretches forward his 
head and neck horizontally while fluffing the plumage of the whole head to 
the utmost and drawing nictitating membranes over his eyeballs. The 
picture thus presented by the Raven is so totally different in each of these 
two attitudes that it can be readily understood that two answering reactions 
or, more exactly, two different innate perceptory patterns, are released by 
them in the fellow-member of the species. 

Releasing actions lacking structural or color designs are of special interest 
to us in cases where closely related species do possess such bodily differentia- 
tions, because they often tend to throw some light upon the phylogenetic 
development of the structure used in the releasing action. We know of a 
considerable number of instances where a certain releasing ceremony is 
common to some closely related species and is executed in all of them in so 
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precisely similar a way that even by studying the single frames of a motion- 
picture film, not the slightest difference of movement can be found. Yet it 
may be that one of these different species does not possess the least bit of 
structural differentiation to emphasize the optical stimulation issuing from 
the movements executed in the ceremony, while a closely related species has 
the most striking colors and structures that come into play in the very same 
coordination of movement. The Mallard (Anas platyrhynchos), as well as 
the closely related Black Duck (Anas rubripes), and the two species Anas 
superciliosa and Anas (Polionetta) poecilorhyncha, have, in the male sex, a 
communal display ceremony quite alike in all four species. I need not go 
into the details of movement executed in this reaction, as it suffices to state 
that, while A. rubripes and A. superciliosa do not possess structures or colors 
taking part in this action, A. poecilorhyncha has a bright color pattern on 
the bill and pure white elbow-feathers, while the brilliant color design of 
the Mallard drake is well known. In the ceremony in question, a certain 
movement of tilting up the posterior part of the body, together with a 
raising of the elbows as strikingly displays the ringlet in the Mallard drake’s 
tail-coverts, as it does the white elbows of the poecilorhyncha male. Simi- 
larly, in another motion of the same ceremony, consisting of a quick dipping 
of the bill followed immediately by a stretching-up of head and neck, two 
characters different in both species are strikingly displayed. In A. poccil- 
orhyncha this down-and-up movement is made eminently conspicuous by 
the colors on the bird’s bill while in the Mallard the same movement is 
optically emphasized by the disappearance and subsequent surprising 
broadening of the white stripe encircling the drake’s neck. All the conspic- 
uous characters of the male of both species have one thing in common: 
they are all so placed on the bird’s body as to be displayed by the very same 
movements, which are exactly alike in both species. The night herons of 
the three genera Nycticorax, Nyctanassa and Cochlearius have exactly the 
same greeting or peace-ceremony, the function of which I have likened 
above to that of a friendly dog’s tail-wagging. In this ceremony the upper 
side of the head is presented to the fellow-member of the species who is to be 
appeased. All of the three genera possess elongated plumes on the top of 
their heads that serve to emphasize the movements executed in the cere- 
mony and evidently they were especially evolved for this particular end. 
Yet the ceremony is executed with success also by young birds, though still 
lacking the elongated and conspicuously colored plumes. As a third ex- 
ample of the same principle, I would cite the differentiation of the head- 
plumage in grebes. In the smallest of European species, the Dabchick, a 
certain ceremony can be observed in which a most singular shape of the 
head and neck is brought about by depressing the feathers of the neck up to 
a sharply defined line just below the lower mandible, upward from which 
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the plumage of the head is erected. The sharp boundary between the fluffed 
and the depressed parts of plumage in the Dabchick is purely functional, 
no difference in feather length or color being visible in the quiescent or the 
dead bird. Yet this line, in most other grebes, forms the boundary between 
the short, plush-like plumage of the neck and the area covered with elon- 
gated and brightly colored feathers on the bird’s head. 

In the grebes as well as in the ducks and night herons we find that an 
instinctive action, common to a number of closely related species, has 
caused some of them to evolve colors and structures serving to make their 
movements more conspicuous. The evolution of structure and color has 
gone on independently in the different species, but a certain similarity in its 
results is caused by the common origin of all bodily differentiations from 
the source of one instinctive releasing ceremony. I do not think it either a 
far-fetched or an incautious hypothesis to assume that in all such cases the 
releasing ceremony is phylogenetically older than the colors and structures 
used by it. Systematic comparative study of instinctive actions in birds 
has shown very clearly that the phyletic age of instinctive reactions is 
commonly as great as that of organs. In very many cases indeed, its special 
form proved to be a much more conservative character than that of any 
organ. Whitman and Heinroth were the first to use instinctive actions as 
taxonomic characters and the latter’s famous paper on the ethology of 
Anatidae has found a very impressive and convincing confirmation in the 
work of Pol). This author made an extensive study of the fertility of hy- 
brid birds drawing conclusions therefrom on the blood-relationship of the 
parent species. His results confirmed those attained by Heinroth in lit- 
erally every point in which the latter were at variance with those generally 
held by systematic zoologists of the time. The taxonomic value of releasing 
actions, for very simple reasons, is even greater than that of other instinctive 
reactions. Since releasing actions are what we might call a private signal- 
ling code of the species, and as such pure conventions, they are largely in- 
dependent of environmental influences. Their special differentiation is ex- 
plainable from a predominantly historical point of view and not at all on 
the ground of their function. It is but a ‘convention’ that the tail-wagging of 
a dog expresses and transmits a peaceable mood to the fellow-member of 
the species while a similar movement in Felidae is the expression of quite a 
different and nearly contrary emotion. As regards the function of tail-wag- 
ging, its meaning in the different animals could just as well be distributed 
in the opposite way. If ever we find an explanation of why the movements 
are executed just so and mean just that, this explanation will be chiefly 
historical. This is most relevant for the estimation of the taxonomical im- 
port of releasing actions, because it greatly reduces the likelihood of equality 
of releasing actions ever being attained in two species by convergent evolu- 
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tion. Equality in instinctive releasing actions always means homology and 
it is just this that often makes it possible for the student of instinctive 
actions to analyze phylogenetic relations with an exactitude hardly ever 
attained by the morphologist. It was necessary to explain at some length 
the phylogenetic age as well as the taxonomic importance of releasing 
actions, so as to give some background to my assertion that the inherited 
coordination of movement functioning in releasing ceremonies is, for the 
most part, phylogenetically older than the structures and colors used in 
them. 

It has been said already that we know very little about the phyletic 
origin of releasing actions themselves, so little indeed that it. seems worth 
while to set it forth here in detail. In regard to most releasing actions, as 
in the case of the tail-wagging of the dog, we are completely at a loss con- 
cerning their evolutionary origin. The only exceptions to this are a few 
instances where we can trace the origin of releasing ceremonies to instinc- 
tive actions of an altogether different function. It may be regarded as 
true for all or most instinctive reactions that the very contrary of an ‘All- 
or-nothing-law’ governs their performance. Even at the lowest degrees in 
intensity of instinctive reaction, the animal will show its internal processes 
by certain movements which, to anyone familiar with the reaction in ques- 
tion, are recognizable as its initiating movements. If the reaction is very 
low in intensity, no further movements but these slight beginnings of the 
action will be observed. As long as the reaction is too low in intensity to 
carry the animal through the whole sequence of expected movements, it 
may break off at any point. There are all theoretically possible gradations 
between the slightest movements, hardly noticeable even to one thoroughly 
familiar with the reaction initiated by them, up to the complete perform- 
ance of the reaction, and attaining the full survival value representing its 
biological end or goal. The frequent occurrence of a reaction remaining 
incomplete and inconsequential because of its being too low in intensity, is 
of the greatest theoretical importance. It shows with particular clearness 
that the biological end, or survival value of instinctive action, must not be 
confounded with the purpose pursued by the animal as a subject. This is 
most evident in case the action, through sheer lack in intensity, is broken 
off at the very last moment, falling only just short of attaining the end for 
which it has been evolved by the species. Nobody, who has ever had oc- 
casion to observe this phenomenon, can doubt that the animal performs the 
movements pertaining to the reaction for their own sake and not for the 
sake of any biological advantages. As C. O. Whitman puts it, the animal 
goes through the movements of instinctive reaction because “it finds it 
agreeable to do so and disagreeable not to do so.” If, in early spring, we 
observe a night heron sitting in a tree and rather suddenly breaking into 
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the action of tugging at and shaking a near-by twig, only to relapse incon- 
tinently into its former state of quiescence, it becomes directly and quite 
indubitably evident that these initiating movements of nest-building are 
executed for their own sake and not with a view to their possible ultimate 
result and also that at the present low intensity of the reactions the bird’s 
craving to perform them is quite satisfied by once or twice shaking a twig. 

As a matter of course, these incomplete reactions are of no survival value 
for the animal or its species, unless we attribute to them the function of im- 
proving the action by exercise. Even when we admit the questionable 
value that exercise may or may not have for the performance of purely in- 
stinctive reactions, we must state that incomplete reaction is of no survival 
value in regard to the primary biological end for which the complete reaction 
was evolved by the species. Yet there is a way by which even the slightest 
initiating movement of an instinctive reaction may attain an altogether 
new and biologically important function. Some initiating movement, just 
hinted at in the behavior of a bird, may tell to the human observer in what 
direction actions of the birds are to be expected. Because such initiating 
movements are able to convey the intentions of the animal, they have been 
termed ‘intention movements’ (Intentionsbewegungen). It is a_ well- 
known fact that this kind of initiating movement in social animals is per- 
fectly ‘understood’ by the fellow-members of the species. A few words 
must be said about this so-called understanding. On seeing one animal be- 
ginning to perform some action and thereby inciting a fellow-member of the 
flock or herd to do likewise, the human observer is prone to assume an 
‘instinct of imitation’ on the part of the second individual to explain its 
behavior. The process, however, on which this seeming imitation is really 
based, very closely resembles that very direct transmitting of moods from 
one individual to another which we can so often observe in ourselves. The 
‘contagious’ reactions of laughing, yawning and the like, at first sight seem 
very different from the complicated serial actions transmitted in a similar 
way in animals, yet, being also inherited possessions of the species, they are 
directly comparable to them. In social animals the transmitting of specific 
excitation may clearly become of very considerable survival value. All 
those functions of coordinating the behavior of the individual members of 
society which, in the human species, represent one of the chief tasks of 
speech, are performed either by releasing ceremonies or by the transmitting 
of specific excitation which we have just described. 

There is no sharp boundary line between the simple transmitting of ex- 
citation, as we may say, “by contagion” and releasing actions in the strict 
sense of the word. Responding to a certain reaction of a fellow-member of 
the species by reacting in the very same way is evidently wholly innate. 
We have, therefore, to assume the existence of innate perceptory patterns 
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corresponding to certain sets of stimuli emanating from the individual first 
showing the reaction, an assumption which we have to make in all cases 
where an unconditioned reaction is released in so specific a manner. By the 
evolution of this kind of innate perceptory pattern, almost any instinctive 
reaction in a social species may be appointed to the secondary and purely 
social task of releasing like reactions in the fellow-member of the flock or i 
herd. Now as a matter of course, this secondary releasing function is not 
dependent on the reaction being executed completely and with full inten- 
sity. Even slight initiating movements, wholly inconsequential as to the 
primary meaning of the reaction, may transmit its specific excitation to the 
next bird, and thereby gain an undeniable survival value in social species. 
The correlation of releaser and corresponding innate perceptory pattern 
once being established, a new development of the intention-conveying initia- 
ting movements may set in. By special adaptation to their releasing func- 
tion, they may be gradually alienated from the reaction, the beginning of 
which they originally represented. This, to the best of our knowlege, has 
been the origin of all those instinctive actions which, with some inexacti- 
tude, we are accustomed to describe as ‘symbolic.’ It is only in very few 
cases that we are able to illustrate this theory by a series of ‘phylogenic 
stages’ represented in living species, none of which is more convincing than 
the following: a reaction which, in large birds especially, always seems to re- 
quire a considerable amount of ‘nervous energy’ or, more precisely, of re- 
actional intensity, is that of taking to wing. Everyone familiar with bird 
behavior knows that none of the larger birds ever takes wing without 
noticeable preparations, gathering themselves a number of times in quick 
succession for the effort of leaping into the air and, seemingly at the very 
last moment, refraining from doing so. It is only after a considerable rep- 
etition of these initiating movements that the bird finally takes the plunge. 
The importance of taking to wing synchronously is evident in all species 
flying in flocks, so that it is no wonder that these initiating movements of 
taking the air have attained a special function as releasers in social birds. 
They transmit the specific excitation from one bird to the other until, after 
an interval of mutual stimulation, the threshold of the whole reaction is so 
far lowered that the final stimulation issuing from the first bird actually 
taking wing, is sure to cause all members of the flock to follow. In the 
Greylag Goose this kind of mutual stimulation is so important that flocks 
containing many members actually take the air much more often than 
others which consist of only a few birds. The individual bird sending out 
specific stimulation receives it back ‘with interest’ from the fellow-members 
of the flock and it is this ‘interest’ that increases with their number. An 
isolated Greylag spends so little of its time on the wing that it will become 
noticeably fatter and weaker of muscle than geese living under the same con- 
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ditions but in the society of their kind. The same phenomenon causes 
large herds of horses or cattle to be much more prone to stampede than are 
small numbers of the same animals. 

The mutual stimulation to take wing seems to be especially important in 
the anatide order, probably because these birds are particularly slow in 
their resolve to fly up. It is in this order of birds that we find not only the 
highest differentiation of movements releasing this reaction, but also an 
exceptionally complete series of what we may regard as phylogenetic stages 
in the evolutionary progress of this differentiation. In the Maliard, the 
movements transmitting the specific excitation of flying up are easily and 
convincingly recognizable as beginnings of the actual reaction itself. Any 
ornithologist not acquainted with their special importance as releasers 
would, on observing them, at once grasp the bird’s intention to fly up. 
Crouching low and ready for the effort of leaping off, the duck in a brief 
interval throws up its head, neck and the anterior part of its body in a way 
extremely similar to, but yet a little different from the actual motion of 
jumping upward. One might say, the action is a little over-emphasized, as 
symbolic actions characteristically are. In the Greylag Goose, a species in 
which all social reactions have attained a higher degree of specialization 
than in the Mallard Duck, the movement which indicates the bird’s inten- 
tion to take flight and transmits the same to the other members of the flock 
is quite different, consisting in a sidewise shaking movement of the head and 
beak alone, the neck being all the while held stiffly upright. No one know- 
ing only the movement of the Mallard just described, would ever suspect 
that this shaking movement which looks exactly as if the bird were shaking 
something off its bill, has the same meaning. Yet we can, with great prob- 
ability of being correct, assert that both these actions of the two different 
anatides are phylogenetically homologous, because we find all manner of 
intermediate forms of the same ceremony in other species of this order. The 
Egyptian Goose, for instance, in its flying-up ceremony, stands just mid- 
way between the Mallard and the Greylag, for its expressional movement, 
as in the latter species, is strictly confined to head and beak, but, like that 
of the Mallard, goes ‘still’ perpendicularly upward. Anybody familiar with 
the movement expressing the flying-emotion in the Egyptian Goose would, 
without any doubt, recognize at first sight that of the Mallard as well as 
that of the Greylag. Considering the great many intermediate stages in 
the development of movements expressing and transmitting flying-emotion 
in other anatides, I think we are fully justified in assuming (a) that the 
movements found in the Mallard and in some other ducks represent a more 
primitive evolutionary stage when compared with those of other birds of 
the same order, among which those of geese are to be considered the most 
differential; and (b) that all these ceremonies have been derived phylo- 
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genetically from initiating movements and represent abortive performances 
of the reaction of taking wing, which must be regarded as one special case 
of the many instances of an instinctive action remaining incomplete through 
lack in intensity. 

There are a great many ‘symbolic’ releasing ceremonies for which a very 
similar origin seems extremely probable, though we are not in possession of 
such a complete series of intermediate links as in case of the flying-up cere- 
monies of anatides. I am referring, among some others, to the great many 
actions of symbolic nest-building, which play so important a part in the 
mating of a greet number of birds. Especially interesting is a certain sym- 
bolic movement of the Gannet, in which the bird sitting on the nest site 
‘pretends’ to take building material from the bill of an imaginary mate and 
to build it into a nest which at the time being does not yet exist or need not 
necessarily exist. I have seen fit to deal with these symbolic ceremonies 
with some detail, because they actually represent the only case in which 
we have some inkling as to the evolutionary origin of a releasing action. 


JAKOB VON UEXKULL’s CONCEPTION OF THE ‘KUMPAN’ © 


Apparently it is in birds that the parallel differentiation of releasers and 
innate perceptory patterns has reached the highest development it ever 
attains in animals. This differentiation is one of the two alternatives which 
confront a species whenever there arises the biological need of one indi- 
vidual consistently treating another throughout a series of separate actions. 
The first of the two possible ways to secure such consistency of object-treat- 
ment is represented by the animal’s possessing insight into the goal or end of 
its actions and also into the permanent identity of the object toward which 
its actions are directed. The second possibility lies in the differentiation of 
a specific innate perceptory pattern for every single one of the actions on 
the part of the agent, and also on the part of the patient in receipt of the 
actions, in the differentiation of a releaser separately eliciting each of them. 
The uniting factor which ensures the consistent cooperation of the several 
instinctive actions thus does not lie in the agent at all, but in the object of 
the reactions which, by representing the issuing station common to all the 
different sets of releasing stimuli, guides every single reaction to its evolu- 
tionally predetermined end. The agent as a subject need not, even in the 
vaguest way, be conscious either of the survival value of his actions, or of 
the identity of their neutral object. The object in the agent’s world need 
not be represented as that kind of unit in space and time which we are ac- 
customed to call a “ thing,” if only it is sending out the specific set of stimuli 
and releasing every one of the actions which must be executed toward it. 
Complicated and far-fetched though this devious method of object-treat- 
ment may seem to the human mind, it is certain that for animals on the 
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mental level of birds this has been easier to attain through evolution than 
have the mental powers necessary to effect an object-treatment of equal 
complication and consistence by insight and purpose. 

By supplying abnormal objects which do not send out the several sets of 
releasing stimuli in a way to secure the normal cooperation of reactions, it 


* ean be proved experimentally that in many cases it is the object of the re- 


actions, the patient and not the agent, who unites them with a functional 
unit of definite survival value. For example, in a female Mallard whose 
ducklings are just hatched, the reaction of defending them is released ex- 
clusively by the call emitted by a duckling in distress. Other reactions of 
taking care of the young, especially that of specifically allowing the duckling 
to remain near her instead of unspecifically chasing it away, as she would 
all other small living creatures, are dependent upon certain color patterns 
on the down of the young. These specific down-patterns vary somewhat in 
closely related species of ducks, while any difference in the distress signal 
of the young is hardly discernible in the numerous species belonging to the 
anatide order. The result of these circumstances is that a mother duck’s 
defending reaction can be released by the young of very different species 
while other reactions normally directed toward the same object cannot. 
A mother Mallard, on hearing the distress peeping of a Muscovy duckling, 
will respond by defending it exactly as she would her own young, but, hav- 
ing just ‘heroically saved’ it from the hands of the experimenting human, 
she will incontinently proceed to attack and even kill it when she sees it 
trying to mix with her own flock of ducklings. 

The possibility of experimentally separating functions which ought to be 
united in the treatment of one particular fellow-member of the species, 
certainly precludes the assumption that this fellow-member of the species 
appears as an unit in the bird’s world. In all cases where such a separability 
of the single instinctive acts can be proved, we have reason to think that 
the fellow-member of the species is perceived as a different thing in every 
experimentally separable part-function. The most peculiar rdle which the 
fellow-member of the species thus plays in the agent’s world, being per- 
ceived as one thing when representing the object of one reaction and as a 
different one when being that of another, has been termed that of a “ Kum- 
pan” by Professor J. von Uexkiill. The German word, Kumpan, means a 
fellow who is our companion so far as concerns but one particular kind of oc- 
cupation, such as hunting or drinking (Jagdkumpan, Saufkumpan). It 
implies that no deeper and nobler bonds link us to our fellow in this kind of 
companionship. The word certainly meets the case exceptionally well, al- 
though it is hardly translatable into English. The word ‘companion’ cer- 
tainly lacks the detracting implication which is so essential for the wonder- 
ful way in which Uexkiill’s term describes this lowest type of animal com- 
panionship. 
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INBoRN ReEcEPTORY PATTERNS AND ‘CONDITIONING’ 


It would be a fundamental error if, on the ground of such observational 
examples as that of the mother Mallard which I cited above, we should as- 
sume that all birds in every case are unable to perceive a fellow-member of 
the species, such as their mates, their young or their social companions as 
personalities remaining identical in space and time. In fact, as soon as any 
bird attains the faculty of individually recognizing one fellow-member of 
the species who represents the mutual object of several of its instinctive 
actions, this personal acquaintance may serve as an uniting factor. It n:ay 
fail, however, to do so, and it is interesting to observe how, in one of two 
closely related species, personal acquaintance may dominate instinctive 
actions as released by innate perceptory patterns, while in the other blind 
instinctive reaction reigns supreme. I am referring to the social defending 
reaction in the Jackdaw and in the Raven. Of both these species I possessed 
a very tame individual who was extremely attached to my person, respond- 
ing to me with all its social reactions. When I tried to elicit the response of 
defending a companion by gripping a fellow-member of the species and 
showing it thus to each bird, I got exactly contrary reactions in the two 
species. The Jackdaw instantly attacked me with the utmost intensity 
and pecked viciously at my hand that was holding the other Jackdaw, al- 
though the latter was an individual for whom it had a strong personal hate 
and whom, not very long before, it had so maltreated that I had to sep- 
arate the birds. The Raven, on the other hand, displayed a much less re- 
flex-like response. When I grasped a young Raven, whom my tame old 
male thoroughly disliked, he instantly flew on my shoulder and from this 
position took advantage of the young bird’s helplessness to peck at it, with- 
out giving the call and the movements characteristic of social defense. But 
when, sometime later, his mate, by playing with my mother’s knitting, got 
so entangled with it that she could not get away, the male furiously attacked 
the servant girl who was trying to extricate her. On this occasion he dis- 
played the full reaction of social defense which, in the Raven, is similar to 
that of the Jackdaw. A female Mallard, in defending her young, actually 
shows both types of behavior displayed by the Daw and the Raven in their 
defending reactions. Soon after the hatching of the young she just responds 
blindly to stimuli emanating from them, but six or seven weeks later, her 
behavior appears on a much higher mental level. We find now that per- 
sonal recognition of her own young has developed to a degree that releases 
her defending reaction. Again, in the Muscovy Duck, which is consider- 
ably more stupid and also less social than the Mallard, the mother bird 
keeps on defending blindly all other ducklings besides her own throughout 
the entire summer. 
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From the point of view of Professor von Uexkiill’s “ Umweltforschung” 
this conditioning of innate reactions to a personally recognized object means 
a radical change in the bird’s world. At first, in the world of the mother 
Mallard, there do not exist young ducklings individually recognized as 
things and units, but just stimuli, blindly releasing her brooding reaction in 
one case, or her defending reaction in another. Later on, the acquired abil- 
ity to recognize individually every one of her ducklings unites the formerly 
independent sets of stimuli which correspond to her several innate percep- 
tory patterns. Thus by true learning on the part of the mother duck, what 
first may have appeared in her world as quite different things fuse into the 
unit of one thing. The ‘thing to be brooded’ and the ‘thing to be defended’ 
finally are united in the identity of what, following von Uexkiill, we may 
term a ‘child companion’. 

Although I have followed von Uexkiill’s terminology in calling such a 
compound object of several reactions a ‘Kumpan’, coining the expressions 
of ‘child-Kumpan’, ‘parent-Kumpan’, and the like, it must not be forgotten 
that these terms imply a slight broadening of the original conception of the 
‘Kumpan’, as the object releasing but one single, independant function. 
I feel inclined to use the English word ‘companion’ as a term for this some- 
what different conception of a fellow-member of the species who acts as a 
releasing object in regard to several instinctive actions of the agent. 

Such a thing as a ‘parent-companion’, a ‘child-companion,’ owes its ap- 
pearance in the bird’s world to an acquiring process, that is to conditioning 
in a broad sense of the word. We have already said that it is true associa- 
tive learning which unites the different sets of releasing stimuli emanating 
from an individual companion. There is, however, a very peculiar acquir- 
ing process, differing in some respects from associative learning, which unites 
and guides to their proper object innate reactions directed to fellow-members 
of the species in general, but not to the object as an individual, as is the case 
with the process of personal recognition just described. This process of ac- 
quiring the biologically ‘right’ object of social reactions by conditioning 
them, not to one individual fellow-member of the species, but to the species 
as such, is so very peculiar that Ihave thought it necessary to use a particu- 


‘Yar word to describe it. I have called it ‘Pragung’ in German, which I pur- 


pose to translate into English by the term ‘imprinting’. 


IMPRINTING 


It is a fact most surprising to the layman as well as to the zoologist that 
most birds do not recognize their own species ‘instinctively’, but that by 
far the greater part of their reactions, whose normal object is represented by 
a fellow-member of the species, must be conditioned to this object during 
the individual life of every bird. If we raise a young bird in strict isolation 
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from its kind, we find very often that some or all of its social reactions can 
be released by other than their normal object. Young birds of most 
species, when reared in isolation, react to their human keeper in exactly the 
same way, in which under natural conditions they would respond to fel- 
low-members of their species. In itself this phenomenon is in no way sur- 
prising. We know of a great many reflex actions that can be conditioned to 
very different releasing factors without being changed as to their coordina- 
tion of movement. Also we know that a great many animals, when de- 
prived of the normal object of some instinctive reaction, will respond to a 
substitute object, or, to be more precise} will react to other than the usual 
set of stimuli. In all these cases the animal will prefer the normal object as 
soon as it is proffered, but the bird raised in isolation refuses to react to its 
kind. In most cases experimentally investigated, the biologically right ob- 
ject, that is, the fellow-member of the species, was not even accepted as a 
substitute for the abnormal object, acquired under the conditions of ex- 
periment, when the latter was withdrawn and the bird left severely alone 
with other individuals of its species. Heinroth failed to breed hand-reared 
Great Horned Owls, Ravens and other birds, for no other reason than that 
these tame individuals responded sexually to their keepers instead of to 
each other. In a very few cases known, the bird whose sexual reactions 
were thus directed toward man, finally accepted a fellow-member of the 
species which, however, was always regarded as a rather poor substitute 
for the beloved human and was instantly abandoned whenever the latter 
appeared. Portielje, of the Amsterdam Zoological Gardens, raised a male 
of the South American Bittern (Tigrisoma) who, when mature, courted 
human beings. When a female was procured, he first refused to have any- 
thing to do with her but accepted her later when left alone with her for a 
considerable time. The birds then successfully reared a number of broods, 
but even then Portielje had to refrain from visiting the birds too often, be- 
cause the male would, on the appearance of the former foster-father, in- 
stantly rush at the female, drive her roughly away from the nest and, turn- 
ing to his keeper, perform the ceremony of nest-relief, inviting Portielje to 
step into the nest and incubate! What is very remarkable in all this is that 
while all the bird’s instinctive reactions pertaining to reproduction had been 
repeatedly and successfully performed with the female and not once had 
been consummated with a human being for their object, they yet stayed ir- 
reversibly conditioned to the latter in preference to the biologically proper 
object. The performance or better the successful consummation of an in- 
stinctive reaction is evidently quite irrelevant for this peculiar way of ac- 
quiring its object. The object-acquiring process can be completed months 
before the action is executed for the first time. I once had a pair of Grey- 
lag Geese hatch a Muscovy Duck’s eggs. The parent-child relations in 
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this artificial family dissolved sooner than is normal for any of the two 
species, owing to some hitches in mutual understanding which occurred be- 
cause the key and lock of the releasers and innate perceptory patterns of 
both species did not fit. From the seventh week of their life, however, the 
young Muscovies had nothing more to do with their former foster-parents 
nor with any other Greylag Geese, but behaved socially| toward one an- 
other, as well as toward other members of their species as a perfectly normal 
Muscovy Duck should do. Ten months later the one male bird among 
these young Muscovies began to display sexual reactions and, to our sur- 
prise, pursued Greylag Geese instead of Muscovy Ducks, striving to copu- 
late with them, but he made no distinction between male and female geese. 

These few dbservatioual examples are sufficient to illustrate in a general 
way the peculiarities of the acquiring process in question, but I wish to call 
the reader’s attention more especially to the points in which this process 
differs from what we call associative learning. (1) The process is confined to 
a very definite period of individual life, a period which in many cases is of 
extremely short duration; the period during which the voung partridge gets 
its reactions of following the parent birds conditioned .v their object, lasts 
literally but a few hours, beginning when the chick is drying off and end- 
ing before it is able to stand. The process, once accomplished, is totally 
irreversible, so that from then on, the reaction behaves exactly like an ‘un- 
conditioned’ or purely instinctive response. This absolute rigidity is some- 
thing we never find in behavior acquired by associative learning, which can 
be unlearned or changed, at least to a certain extent. In 1936, I kept a 
young Greylag isolated from its kind for over a week, so that I could be 
sure that its following-reaction was securely attached to human beings. 


I then transferred this young goose to the care of a Turkey hen, whom it _ 
soon learned to use as a brooding-Kumpan for warmth instead of the elec- _ 


tric apparatus it had hitherto favored. The gosling then followed the Tur- 
key hen, provided that I was not in sight, and kept this up for a fortnight; 
but even during that time I had only to walk near the two birds, to cause 
the gosling to abandon the hen and follow me. I did this but three times, 
to avoid conditioning the gosling to my person as a leader. When, after 
two weeks, the gosling began to become more independent of the warming 
function provided by the Turkey hen, it left her and hung around our front 
door, waiting for a human being to emerge and trying to follow it when it 
did so. Now this gosling, excepting the few necessary trial runs, each of 
which did not last more than about a minute, had never actually consum- 
mated its following-reaction with a human for its object. On the other 
hand, for more than two weeks, it had been in constant contact with the 
Turkey hen; yet its following-reaction did not become conditioned to the 
Turkey in preference to the human. I would even suspect that its instine- 
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tive following-reaction was never really released by the Turkey at all, and 
that its following the hen was predominantly a purposive act, directed to 
the necessity of getting a warm-up from time to time. It never ran directly 
after the Turkey hen in the intensive way in which it would follow me and 
in which Greylag goslings follow their normal parents, but just kept near her 
in a most casual and deliberate sort of way, quite different from the normal 
reaction. Most impressive is the fact of the irreversibility of imprinting in 
such cases, in which birds become conditioned to an inaccessible object or 
to one with which it is physically impossible to perform the reaction. | (3) 
The process of acquiring the object of a reaction is in very many caSés com- 
pleted long before the reaction itself has become established, as seen in the 
observations on the Muscovy drake cited above. This offers some diffi- 
culties to the assumption that the acquiring process in imprinting is es- 
sentially the same as in other cases of ‘conditioning’, especially in associa- 
tive learning. To explain the process in question as one of associative 
learning, one would have to assume that the reaction is, in some rudimen- 
tary stage, already present at the time when its object is irreversibly deter- 
mined, an assumption which psychoanalysts would doubtless welcome, 
but about which I have doubts. (4) In the process of imprinting, the in- 
dividual from whom the stimuli which influence the conditioning of the re- 
action are issuing, does not necessarily function as an object of this reaction. 
In many cases it is the object of the young bird’s begging-reactions, or the 
following-reactions, in short the object of the reactions directed to the 
parent-companion, that irreversibly determines the conditions which, more 
than a year later, will release the copulating reactions in the mature bird. 
This is what we might call a super-individual conditioning to the species 


and certainly it is the chief biological task of imprinting to establish a sort ) 


of consciousness of species in the young bird, if we may use the term ‘con- 
sciousness’ in so broad a sense. 

] I would not leave the subject of imprinting without drawing the reader’s 
attention to some very striking parallels existing between imprinting and a 
certain important process in the individual development of organs known 
in developmental mechanics (Entwicklungsmechanik) as indicative deter- 
mination. If, at a certain stage of development, cellular material of a frog 
embryo be transplanted from one part of its body to another, the trans- 
planted cells owing to influences emanating from their new environment, 
are induced to develop in a way fitting to it, and not in the way they would 
have developed in their original position. This process of being influenced 
by environment, termed ‘induction’ by Spemann and his school, is confined 
to very limited periods in the ontogenetic development of the embryo. 
After the lapse of this period, transplantation of tissue results in the develop- 
ment of abnormal monsters, because any transplanted material will develop 
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in a way exactly fitting the place of its provenience. Also, cells transplanted 
before the critical time and afterward replaced in their original situation, 
will develop in harmony with the part of the embryo in which they are im- 
planted during the critical period of inductive determination. It is cer- 
tainly a very suggestive fact that the two chief characteristics of imprinting, 
in which it differs from associative learning, namely, in being irreversible 
and in being strictly confined to definite phases of ontogenesis, coincide 
with those which imprinting has in common with inductive determination 
- in Spemann’s sense of the word. 

Of course, it is a matter of personal opinion how much or how little impor- 
tance one should attribute to these differences from associative learning, 
and to analogies to inductive determination. My object in drawing the 
parallels to the latter, is to show that not only the phylogeny of instinctive 
reaction, but also its ontogeny more closely resemble those of an organ than 
_ those of any of the higher psychological processes. Also, it is a purely con- 
ceptional dispute whether imprinting is to be regarded as a special sort of 

learning, or as something different. The decision of this question depends 

entirely upon the content we see fit to assign to the conception of ‘learning.’ 

- Imprinting is a process with a very limited scope, representing an acquiring 
#- | process occurring only in birds and determining but one object of certain 
__—* social reactions. Yet rarity does not preclude systematic importance, but 
a ~T should think it rather unwise to widen the conception of learning by mak- 
: ing it include imprinting. Such an increase of its content would bring the 
conception of associative learning dangerously near to including inductive 
determination as well, and experience has shown that this kind of stretch- 
ing the boundaries of a conception is apt to destroy its value. This is ex- 
actly what has already happened to the conception of the reflex and to that / 
of instinctive action. Since it determines the conditions for the releasing of 
a i a certain reaction, imprinting certainly must be regarded as ‘conditioning’ 
F "in a very broad sense of the word, but I think that English-speaking scien- 
“fists should be glad to possess this term because it describes a conception 
less specific than that of learning. | 


INTERACTION BETWEEN INNATE PERCEPTORY PATTERNS AND IMPRINTING 


-_— ‘There i is a dual connection between innate perceptory patterns and the 
; process of imprinting. On one side it is the normal function of innate per- 

oF “i ceptory patterns to guide a reaction to their biologically proper object, and 
-_ e we have already mentioned that sets of stimuli releasing one reaction are, 
strange as it may seem, factors inducing the choice-of-object of an entirely 

different action. For instance the sets of stimuli which, through innate per- 
‘ceptory patterns, release the following-mother reaction in many species of 
(precocial birds, in doing so determine the object of sexual reactions not dis- 
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played until a year later. ‘On the other hand, such characters of the object 
which are not present in the innate perceptory patterns, but to which the 
reactions must become conditioned in individual life, serve as a uniting 


factor to the different reactions once their acquisition is accomplished.’ 


This uniting of hitherto independent functions has already been illustrated 
by the example of the mother Mallard learning to know her ducklings in- 
dividually. A very similar uniting function must be attributed to the pro- 
cess of imprinting as well, though it never concentrates reactions on one in- 
dividual object, but only in the species as such. If normal imprinting is 
prevented experimentally, the social functions of a bird may be distributed 
between a considerable number of species. Thus, I had a tame Jackdaw, 
all of whose social reactions were, once for all, directed toward Hooded 
Crows as a species, while it would court human beings and respond with all 
its caring-for-progeny reactions to a young Jackdaw. One might say meta- 
phorically, that imprinting fills out the spaces left vacant in the picture of 
the proper species, outlined in the bird’s perceptory world by the data given 
by innate receptory patterns, very much as medieval artists in drawing 
astronomic maps, accommodated the pictures of the heraldic creatures of 
the zodiac between the predetermined points given by the position of the 
stars. Just as the imagination of such an artist is given the more freedom 
the smaller the number of stars which must be accommodated in the picture, 
so also is the scope of imprinting the greater, the fewer and the less specific 
are the characters of the species represented in innate perceptory patterns. 
With very many species it is practically impossible to direct experimentally 
the social reactions of the young to any but the normal object, because their 
innate perceptory patterns are so highly differentiated as to prevent the suc- 
cessful ‘faking’ of the corresponding sets of stimuli. This is the case with 
most birds of the Limicolae. Especially Curlews (Numenius arcuatus), 
even when hatched artificially and never having seen any living creature but 
their keeper, cannot be brought to respond to him with any reactions but 
those of escape. Most instructive are those cases where it is just possible 
to imitate releasing stimuli normally emanating from the parent bird, and 
thus to direct the imprinting of some reaction to a substitute object. This 
is the case with the following-mother reaction of young Mallards. It was 
long regarded by me as an established fact that Mallard ducklings would 
not accept their human keeper as a foster-parent, as would young Greylags, 
cranes and a number of other birds. I began experimenting by having 
Mallards hatched by a Muscovy Duck, with the result that they ran 
away from her as soon as they could, while she continued incubating on 
the empty shells. Foster-mother and young failed completely to respond 
to each other. Heinroth had exactly the same experience when he tried to 
let young Wood Ducks hatch under a Mallard. On the other hand I knew, 
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from former experience, that young Mallards without any difficulty accept 
a spotted or even a white domestic duck as a foster-mother. The optical 
stimulation emanating from such a domestic duck was indeed more differ- 
ent from that provided by the small, brown mother Mallard, than was that 
of the small and rather shabby Muscovy with whom I had been experiment- 
ing. The characters relevant for the responding of innate perceptory pat- 
terns of the young must then, I concluded, be those common to the Mallard 
and the domestic ducks. These characters evidently were represented 
chiefly by the call note and by the general demeanor, both of which have 
not been changed much in the process of domesticating the Mallard. I 
decided to try experimenting on the call note which it is happily well within 
the powers of the human voice to imitate. I took seven young Mallards 
and while they were drying under the electric heater I quacked to them my 
imitation of the mother Mallard’s call. As soon as they were able to walk, 
the ducklings followed me quite as c!osely and with quite the same reactional 
intensity that they would have displayed toward their real mother. I re- 
gard it as a confirmation of my preconceived opinion about the relevance of 
the call note, that I could not cease from quacking for any considerable 
period without promptly eliciting the ‘lost peeping’ note in the ducklings, 
the response given by all young anatides on having lost their mother. It 
was only very much later, probably after much conditioning to other 
characters inherent to my person, that they regarded me as their mother- 
companion even when I was silent. 

The distribution of function between the innate perceptory patterns and 
the acquisition by imprinting is very different in different species. We find 
all possible gradations between birds like the Curlew whose innate percep- 
tory patterns, corresponding to stimuli emanating from their own species, 
are so specialized as to leave hardly any room for the acquiring of characters 
by imprinting, up to birds like the Mallard, in which just one character, 
but a very ‘characteristic’ one, represents the evolutionally predetermined 
condition which must be fulfilled to make the object ‘fit’ into the general 
pattern of the companion. Finally we know of species whose innate per- 
ceptory patterns are so reduced as to form but a very rough and sketchy 
outline of the companion which, under the conditions of an experiment, 
may become filled out by a very different object. A good example of this 
is represented by the reactions of the newly hatched Greylag Goose who, on 
coming to the light of day for the first time, looks upward in a marked man- 
ner and will respond to actually any sound or movement by giving its 
specific greeting reaction. If the moving and sound-emitting object begins 
to move away from it, the gosling will instantly start in pursuit and will 
most stubbornly try to follow. It has been credibly reported that boats 
were followed by Greylag goslings when the parent birds had been driven 
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away, very probably at exactly the right moment to elicit the looking-up 
reaction above described. I intend to experiment on the general form and 
on the limits of size which the object, thus releasing the young gosling’s 
following-reaction, must possess. The lack of specificity which is so re- 
markable in the gosling’s first responses to form and sound is, to an extent, 
compensated by its specificity in time. The looking-up reaction once per- 
formed, it is extremely difficult and possible only by very forceful means to 
induce the gosling to follow any other object than the one releasing its very 
first greeting reaction. In a natural environment it is extremely unlikely 
that a moving and sound-emitting object other than the parent bird ever 
encounters the gosling just at the critical moment and, even if some enemy 
of the species should do so, it does not matter whether the still very helpless 
gosling runs away from it or toward it. 

Another example of a species with wide and little specific innate per- 
ceptory patterns is the Shell Parakeet (Melopsittacus undulatus). I raised 
in isolation a young bird of this species, which was taken out of the nest of 
its parents at the age of about one week. It was reared in such a way as to 
expose it to as little stimulation from the keeper’s side as possible. When 
fledged it was confined to a cage in which a celluloid ball was so attached 
that it would swing to and fro for a considerable time if accidently touched 
by the bird. My intention to transfer the sexual and general social re- 
actions of this bird to the very simple contrivance mentioned, succeeded 
beyond all expectations. Very soon the bird kept continuously near the 
celluloid ball, edged close up to it before settling down to rest and began 
performing the actions of social preening with the ball for an object. Not- 
withstanding the fact that the celluloid ball had no feathers, the bird min- 
utely went through all the movements of preening the short plumage of 
another bird’s head. One most interesting item in the behavior of this bird 
was that evidently he was treating the celluloid ball as the head of a fellow- 
member of the species. All actions which he performed in connection with 
it were such as are normally directed toward the head of another parakeet. 
If the ball was attached to the bars of the cage in such a manner that the 
bird was at liberty to take any position relative to it by holding on to the 
bars, he would always do so at such a level that his own head would be at 
exactly the same height as the celluloid ball. When I attached it closely to 
a horizontal perch, so that it was much lower than the head of the sitting 
bird, he would be at a loss what to do with his companion and looked “em- 
barrassed.’ Throwing the ball loosely on the floor of the cage elicited the 
same response as the death of the only cage-mate does in Shell Parakeets, 
namely, the bird fell absolutely silent and sat still in the ‘fright-attitude’ 
with feathers depressed close to the elongated body. The only instinctive 
reaction not normally addressed to the head of a fellow-member of the 
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species that I could observe in this isolated bird, was the following: males in 
courting a female excitedly run up and down a perch in a quick sidewise 
movement and finally sidling up to her, they grip in a playful way at her 
lower back or at the base of her tail, using one foot and standing on the 
other. When my parakeet grew to mature age and began more seriously 
to court the celluloid ball, he would execute exactly the same movements, 
but, as he was aiming them in such a way that the ball represented the 
female’s head, his thrust-out claw would grip only vacancy below the cel- 
luloid sphere dangling from the ceiling of his cage. All this seems to indi- 
cate that some of the innate perceptory patterns of the Shell Parakeet 
must, in some way, be adapted to the receiving of formed stimuli represent- 
ing, at least in rough outline, the head and body of a companion. Portielje 
got analogous results in his most interesting investigation of the European 
Bittern (Botaurus stellaris). This bird possesses an innate perceptory pat- 
tern corresponding to formed stimuli emanating from the enemy who re- 
leases its defence-reaction. This pattern also represents the head and body 


_ and also consists of a very rough outline only. The Bittern in defending 


itself, strikes at the head of the enemy, not at its eyes as was formerly be- 
lieved. Portielje could show that the bird in this reaction was guided by 
the fact that a smaller shape representing the head of the enemy, was situ- 
ated just above a larger one, representing the body. Two disks of card- 
board were sufficient to meet the requirements of this simple innate per- 
ceptory pattern. 

The observations of the Budgerigar! may serve us as an example, of 
how, under the abnormal conditions of captivity, the rough sketch repre- 
senting the companion, outlined in the bird’s perceptory world by innate 
patterns, may be ‘filled out’ in an incomplete way by accepting an object 
only partially corresponding to the innate sketch, so that some parts of the 
latter are left vacant, as the space reserved for the companion’s body was 
left vacant by the celluloid ball. Instinctive reactions directed to such 
vacant spaces, as the one of gripping the female’s tail in the Shell Parakeet, 
very often prove their fundamental independence by attaching themselves 
to an independent object, to a separate ‘Kumpan.’ The Jackdaw men- 
tioned above supplies a good example of this. More transparent perhaps 
and susceptible of a simpler explanation is the behavior of man-reared 
young Greylag Geese. This species, as mentioned before, has particularly 
wide and sketchy innate perceptory inlets which, by reason of their very 
wideness enable the experimenting human to step in and supply all the needs 
a Greylag has for companionship, much more completely than is possible 


1 The Shell Parakeet, a corruption of Betcherrygah, native Australian for ‘good parrot,’ prob- 
ably introduced into Great Britain at the time of the Crystal Palace Exhibition in Hyde 
Park, London, in 1851, when it soon became a favorite cage bird. 
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with any other species of bird hitherto investigated. There is, however, 
one reaction of the Greylag which constitutes an interesting exception to 
this rule by having a very definite and highly differentiated ‘lock,’ an in- 
nate perceptory pattern corresponding to the one and only structural re- 
leaser ever evolved by the species. I am referring to the reaction of flying 
after another member of the flock which is dependent upon a striking and 
beautiful grey-and-black color pattern on the wings of the preceding bird. 
This color pattern which represents one of the prettiest examples of an 
‘automatic releaser’, is quite invisible in the sitting bird, as all the parts of 
the wings then open to view are colored in the same ‘protective’ gray-brown 
as the rest of the bird. It is only the plumage of the propatagial membrane, 
which disappears beneath the shoulder plumage when the wing is folded, 
and furthermore the base of the remiges of the hand and their primary 
coverts, then covered by the dull plumage of the arm, which display a light 
silvery gray appearing almost white when seen at a distance. The sudden 
transformation of a grayish-brown bird into one predominantly black and 
white at the moment of taking to wing, is very impressive, even for the 
human observer, and most probably is essential for the following- or flocking- 
together reaction of the fellow-member of the species. This highly differ- 
entiated way of releasing the reaction makes it impossible for the human 
companion to elicit it in the isolated goose, which results in an apparently 
inconsistent behavior on the part of such a bird. The young goose seems 
to undergo a complete mental transformation at the moment of taking to 
wing. While being completely indifferent to any fellow-member of the 
species and most intensely and affectionately attached to its keeper as long 
as it stays on the ground or on the water, it will suddenly and surprisingly 
cease to respond to the human in any way whatever at the moment it takes 
to wing in pursuit of another Greylag. My Greylags used to follow me on 
my swimming tours in the Danube as a dog would, and in walking and swim- 
ming, the leader-companion of a Greylag Goose releases its following-reac- 
tion without the use of specially differentiated bodily characters; therefore, 
when walking or swimming in front of the bird, it is able to supply the nec- 
essary stimulation, but leaves unfulfilled the conditions releasing the fol- 
lowing-reaction of the bird on the wing, and leaves vacant a place which 
may be taken by any object which supplies specific stimulation. 

The releasing of one separate social reaction independently of all others 
which normally cooperate with it in the social life of the species, as exempli- 
fied in these observations, is indeed a very common occurrence in birds 
reared by man. Abnormal though these phenomena undoubtedly are, they 
yet tend to throw some light on the normal processes upon which social life 
is built up in birds. As in the case of the reflex processes, our knowledge of 
what is the normal sequence of reactions is almost entirely founded on a 
careful analysis of abnormal reactions produced experimentally. 
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SPECIAL CONSIDERATION OF THE PARENT-COMPANION, 
CHILD-COMPANION AND THE LIKE 


Five chapters of my work deal with five different cases in which one defi- 
nite fellow-member of the species plays an important part in the bird’s 
world, as the parent-companion, the child-companion, the sex-companion, 
the social-companion and finally the brother-and-sister-companion. These 
chapters are made up almost exclusively of examples of all these phenomena 
which I have already mentioned in the preceding sections of this abstract. 
Observational evidence is difficult to condense, so perhaps I should con- 
clude this paper with a list of the contents of the ‘companion’ chapters. 
Each of them begins with a short account of the innate perceptory patterns 
which represent the innate sketch or outline of the companion in the bird’s 
world. Next comes ‘personal recognition of the companion’, and after this 
I consider all the separate reactions released by the particular companion 
in question. Finally, I deal with the independence and experimental 
separability of the different releasing functions performed by the companion. 

To enumerate a little more in detail the releasing functions of each type 
of companion: the releasing functions of the parent-companion: (a) the re- 
leasing of begging reactions, (b) of food-taking reactions, (c) of following 
reactions, (d) of responses to warning, and (e) of the responses to being de- 
fended by the parent. 

The releasing functions of the child-companion: (a) the releases of feed- 
ing reactions, (b) of nest-cleaning reactions, (c) of leading reactions, (d) of 
defence reactions, (e) of other life-saving reactions, (f) of brooding reactions, 
and (g) the responses to the disappearance of the child-companion. 

The releasing functions of the sex-companion: (a) the interlocking of 
instinctive actions pertaining to mating, (b) the synchronization of mating 
cycles, (c) the interlocking of instinctive actions in nest-building, (d) the 
releasing reactions leading to copulation, (e) the interlocking of instinctive 
actions pertaining to nest-relief, and (f) the responses to the disappearance 
of the sex-companion. 

The releasing functions of the social companion: (a) inducing of reaction 
by ‘contagion’ and so-called imitation, (b) the releasing of following re- 
actions, (c) of responses to warning, (d) of social attack reactions, (e) the 
interlocking of instinctive actions pertaining to the pecking-order and to 
nest-protection, and (f) responses to the disappearance of the social com- 
panion. 

The releasing functions of the brother-and-sister-companion: (a) the 
releasing of following reactions, (b) inducing of reactions by ‘contagion’, 
(c) the releasing of responses to warning, (d) of communal defence re- 
actions, (e) the responses to the diasppearance of the brother-and-sister- 
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companion; and (f) the interlocking of instinctive actions pertaining to the 
pecking-order. 

The paper, which I have attempted to summarize, concludes with a brief 
discussion of all the instances in which my results appear to be at issue 
with opinions generally held in comparative psychology. 

Altenberg, Post Greifenstein, 

Nieder-Oesterretch, Austria 
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LIFE HISTORY OF THE BOAT-TAILED GRACKLE 
IN LOUISIANA 


BY E. A. McILHENNY 


Plates 18-20 


As my observations of the Boat-tailed Grackle (Cassidiz mexicanus major) 
in Florida, Alabama, Mississippi and Texas, have been casual rather than 
intensive, I prefer in this paper to cover its life history as it exists in Louisi- 
ana, where it is one of the most plentiful birds of the marsh lands, exceeded 
in numbers only by the Red-winged Blackbird (Agelaius phoeniceus littora- 
lis). Here I have been in constant touch with it for many years and at all 
seasons, for it is an abundant resident in the marshes, both fresh and brack- 
ish, which surround my home, Avery Island, located in the south-central 
coastal plain of the Louisiana Gulf Coast. In these marshes the Boat-tailed 
Grackle is easily the most conspicuous, the noisiest, the most individual and 
in its habits the least known of any of our birds. 


BREEDING RANGE AND WINTER RANGE 


In Louisiana, the Boat-tailed Grackle is, generally speaking, a coastal bird, 
as it does not stray far from the tidal marshes or the borders of the larger 
lakes of the coastal district, and nests entirely within this area. When in 
search of food, its range extends inland some thirty or forty miles, to the 
grain fields,—especially rice,—but at night it returns to roost in the marshes 
bordering the larger bodies of water. 

The winter range is identical with the summer range, except insofar as 
the birds go farther inland to feed during the winter than they do during 
the breeding season. 

ApuLT PLUMAGE 

The adult male Boat-tailed Grackle in full plumage, which is not attained 
until the September—October moult a year after hatching, is one of the most 
conspicuous birds of our marshlands. Its brilliant, metallic blue-black and 
purple plumage, together with the exceedingly long, graceful tail, deeply 
*V’-ed, and its habit of perching on the tops of the marsh growth,—whether 
grass or bush,—as well as its exceedingly loud and varied raucous notes, 
frequently emitted, make it a bird that is bound to attract attention. The 
plumage of the adult male in life may be described as follows: the entire 
head, the neck, both front and back and the throat are a brilliant, metallic 
blue, almost black in its intensity. This color on the back of the neck grades 
gradually into dark, metallic blue-green at the base of the neck; this color, 
in turn, gradually changes along the back to a metallic purple-blue on the 
lower back and upper tail coverts. The greater wing coverts are purple- 
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blue, and the median and lesser coverts are a metallic purple. The breast 
is a dark, brilliant blue, almost black, which takes on a metallic-green tone 
when viewed from different angles. The under tail coverts are dusky, with 
a metallic-purple cast. The iris is hazel, changing under the excitement of 
battle or courtship to a brilliant gold color. The outside of the bill is dull 
black. The young males of the year and until the second autumnal moult 
are much duller in color than the old males. Their general plumage is a 
rusty black with very little iridescence in any part. The breast feathers of 
the males of the year, at the time of changing from the juvenal plumage to 
the first adult plumage, are gray tipped, giving the appearance of a light 
wash of gray on the breast. These gray tips, however, wear off within a 
few weeks. 

The adult females, in modest tan-brown plumage with dark brownish- 
black upper wings and back, are so much smaller, less conspicuous and less 
noisy than the males that with their habit of flocking by themselves, they 
might seem to the casual observer to be another species, rather than the 
mate of the loud-voiced, brilliant male Boat-tailed Grackle. 


JUVENAL PLUMAGE 


The young, when first hatched, are almost devoid of feather covering. 
Their blood-red skin is sparsely covered with a few tufts of cream-tan down. 

The young grow rapidly, and in ten days after hatching, are pretty well 
covered with their first juvenal plumage of a muddy tan color, which is 
identical in both sexes. The sex of the nestling cannot be determined by 
its plumage, but is easily told after the young are six or eight days old by 
the difference in size of body, beak and tarsus. The beak and tarsus are 
also considerably darker in the nestling male than in the female. 

Within a few days after leaving the nest, the young males begin to show 
a few dark feathers around the eye and along the sides just below the point 
of coverage of the wing, and a few black feathers also show at this time in 
the upper wing coverts. As the summer progresses the plumage change 
continues gradually from the rusty brown of the nestling to the adult black. 
Usually by the first week of August, the first hatched, that is, the young 
males of the April hatch, show considerable of the adult black plumage. 
At this time the black feathers extend from the gape to and below the eye, 
and to the line from the eye to the back of lores and front part of crown. 
These parts of the plumage are the first to show the change from the nest- 
ling to the first-year adult plumage. 

By August 20, these same birds show an almost complete change from the 
nestling plumage to the adult winter plumage. Male birds examined on 
August 20 showed the change as follows: black plumage beginning at the 
upper side of beak, extending across crown, around neck to back, down 
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back to tail, including upper tail coverts, this entire area covered by the 
rusty-black winter plumage; no change yet in taii feathers, which are, how- 
ever, badly worn. Upper wing coverts and most of secondaries and terti- 
aries are now black, leaving only four or five primaries and the four or five 
tertiaries unchanged. The entire sides of the breast have changed, but the 
central area of breast is unchanged. Under tail coverts changed. Chin and 
throat just changing to black. All brown feathers have been shed on these 
areas, and the new black feathers are just beginning to appear. The feath- 
ers of the breast which have been changed, are all slightly edged with 
gray. Areas on the sides of the crown, including lores and sides of throat, 
still covered with juvenal brown plumage, much worn, and faded to a 
brownish white, giving the head a hard, grotesque appearance, as if the 
birds had gray side-whiskers. 

The outer circle of the iris of the young male’s eye is yellow-gray, with 
a narrow border of brown around the pupil. This brown ring is expanded 
when the bird becomes frightened, almost hiding the outer circle of yellow- 
gray. 

The change in plumage of the female, from nestling to adult, is less pro- 
nounced. The muddy tan of the nestling plumage changes gradually dur- 
ing the summer to a warm light chocolate on breast, head and neck. The 
back, upper wing and upper tail are dark chocolate, almost brown-black. 
This pronounced color gradually fades until by the next spring it is light 
chocolate brown. 

August 26: The first hatch of the year have now completely shed their 
juvenal plumage. It is odd to see flocks of both males and females, now 
segregated as to sex, flying about without tail feathers. A very few of the 
early-hatched young still have two or three of the juvenal primaries, and a 
few of the juvenal feathers on their shoulders. The later-hatched young 
still have the juvenal plumage on the breast, sparsely interspersed with the 
second plumage. This is true also of the back, neck and shoulders. The 
first-hatched males have their second plumage except the tail. In the eye, 
the area around the pupil of the male is much lighter than in the fledgling. 

September 1: Some few of the first full-plumaged juvenal males now have 
the tail feathers grown out about three inches, and all juvenal feathers have 
been shed. 


CouRTSHIP 


With the first warm days of February, the adult males begin to exhibit 
their plumage as a sex attraction. When a number of males are engaged in 
their plumage exhibition they invariably face one another, sitting perfectly 
still on the ground or on the tops of the grass or low bushes, occasionally on 
small trees; they compress their feathers tightly over the entire body, de- 
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press the tail, extend the neck straight up, with beak pointing skyward, and 
remain in this position for minutes without moving a muscle. All this 
time their eyes are contracted until the pupil is a mere pin-point of black, 
while the remainder of the eye is brilliant gold. 

Suddenly one bird takes flight with a loud rattling of the primary quills, 
the feathers of the body and head fluffed out and tail spread broadly, ut- 
tering as he flies, oft-repeated squeals, harsh cries and throaty gurgles and, 
proceeding to some nearby perch, is quickly followed by his companions, 
who imitate the cries and antics of the leader. As soon as they again alight, 
they sit like statues, pointing their beaks at the sky. Should a female ap- 
proach, the entire party of males takes after her in noisy chase. She easily 
keeps ahead of them, and they, after following a little distance, return to a 
resting place, only to repeat their sky-gazing. These plumage exhibitions 
by the males are made a short time before and during the breeding season 
wherever the Boat-tails gather, on the feeding grounds or in the marshes. 

By late March, the adult males,—it is a fact that the males of the pre- 
ceding year’s hatch do not mate,—begin to gather in the vicinity of the spots 
where the colonies of nests will be built. The same sort of plumage exhibi- 
tion and antics goes on in this locality. A group of males will occupy a 
spot on the edge of a marsh, usually at some distance from where the nesting 
colony will be located but near where the females feed. These groups stay 
near together, and there may be a number of groups in sight, but they are 
usually a couple of hundred feet apart. 

Their favorite station for plumage exhibition is the top of a small bush 
or low tree. If these are not available, they will alight on the ground or on 
a muskrat nest or pile of débris. Here they stay quietly for some minutes, 
with their feathers compressed and beak and neck pointing skyward, then 
suddenly one of them will give a series of squeaking, chuckling, raucous 
cries, during which all of the feathers are fluffed, tail spread, wings half 
opened and vibrated rapidly, making a loud, rattling sound. The others 
of the group immediately follow the leader’s example, and for a minute or 
two each individual is animated and noisy, only to drop back to the com- 
pressed statue-like pose. This noisy exhibition takes place either while at 
rest or on the wing. 

Preceding the nesting period the females and immature males usually feed 
on the wet or dry prairies some distance away from the nesting area. The 
females are in small groups by themselves. As one watches the groups of 
adult males, every little while a female may be seen to leave her feeding 
place and fly toward them. As she nears the group, the individuals of that 
group begin calling and chattering loudly, at the same time fluffing their 
plumage, spreading their tails and rattling their wings. Their cries have 
a large variety of sound. The first and most often given is best represented 
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by the word squeak uttered a number of times in a high falsetto. Then 
follows a rattling throaty call, accompanied by loud and repeated flapping 
of wings, with a rattling of primary quills, which sounds exactly like a small 
stick drawn quickly across a picket fence. During this noisy period, there 
is a shimmering and fluffing of plumage, as if the wearer was much impressed 
by his own beauty and importance. The noisy display lasts a couple of 
minutes, and when over, all of the company resume again their statue-like 
poses, gazing at the sky. 

If, over such a group of males, flies a female seeking a mate, all of the 
males at once take flight on loudly flapping wings and with rattling quills, 
squeaking and calling in their most seductive manner, begin chasing her. 
Should none of this group of males attract her, she quickly outflies them 
and proceeds to look over other groups until she finds her choice. When a 
male is selected she flies in front of and near him, leading him off to one side, 
until the other males in the group drop out of the chase. The pair then 
alights on the ground and mating is accomplished. 


Matinc Potycamovus? 


The Boat-tailed Grackles are not monogamous; neither are they poly- 
gamous. They seem to be promiscuous. The female chooses her mate, 
who is decidedly temporary, and as soon as sexual mating is accomplished, 
she leaves him, and he does not attempt to follow. 

In the early part of the nesting season, the male takes no part in the 
colony life of the female, and, although these colonies are visited by a few 
males, the visits seem to be attempts on the part of the male to attract the 
females for sexual purposes only, as the male gives no assistance to the 
female in nest construction or later in the feeding and care of the young; 
nor do the males, usually, show any uneasiness when the nests or young are 
handled. This is the rule in the large colonies; but occasionally a small 
colony is presided over by one male, never two. Yearling males, and males 
that have not yet attained the adult plumage (which comes with the second 
summer’s moult), do not visit the nesting colonies, nor do they attempt to 
attract the females. 

NESTING AND NEsTs 

Three varieties of growth are used by Boat-tailed Grackles in which to 
build their nests. All of these are water-loving, and unless they are actually 
growing in water, the Boat-tails will not use them as nesting places. The 
earliest colonies are always located in sawgrass (Cladium effusum), as this 
is an evergreen but does not continue the individual stem growth from one 
season to another. The mid-season colony may be in either tules (Scirpus 
californicus) or flags (Typha latifolia). While tules are evergreen, they fre- 
quently continue their growth to the second summer and for this reason 
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the Boat-tails will not attach their nests to them until late in the spring, 
after the spring growth is finished, for this rush is such a strong grower that 
if one side of the nest is attached to stems that are still growing and the 
other side to stems that have finished their growth, the growing stems will 
tilt the nest, often upsetting it. For this same reason flags are not used 
until early summer. Flags are not evergreen, but the new growth is rapid 
and the flower stalks grow much more rapidly than the leaves. Should 
nests be attached to both flower stalks and leaves, the flower stalk would 
overturn the nests. I have seen nests in this condition a number of times. 
In fact, on June 25, 1936, I saw three nests, built in flags, that had been 
tilted by the bloom stalks so that the eggs were rolled out of the nest. The 
nests built in flags are usually much larger than those built in either of the 
other types of growth. I measured some of the flags used in nest construc- 
tion and found them to be from four to five feet in length. 

The weaving of the flexible, long leaves to the growing stalks in nest con- 
struction is intricate, and is accomplished by the female taking one end and 
working it backward and forward around and around in the form of a loose, 
deep basket. Should the grass that is being woven become stuck, the 
weaver leaves that end and, going to the other end, weaves that into posi- 
tion. Some of the flags I took note of as used in nest construction made as 
much as two and a half complete circles of the nest. When the nests are 
built in bushes growing along the borders of the bayous, they are much less 
bulky than those built in grass. 

In years now long gone, when alligators were abundant in the coastal 
marshes of Louisiana, a favorite nesting place of Boat-tailed Grackles was 
in the Cut Grass (Zizaniopsis miliacea) which grew with great vigor around 
the dens of these great reptiles. Large alligators dug their own little ponds, 
and in and around them Cut Grass grew higher and greener than anywhere 
else, and in this grass around the alligator dens, colonies of Boat-tailed 
Grackles were always to be found nesting in the spring. 

The Boat-tail’s nesting territory is always in close proximity to water, 
usually over water. As these birds always nest in colonies both small and 
large, their nesting sites are governed by proper locations where a number 
of nests can be constructed near together. The sites are either the low 
bushes growing on the banks of tidal streams where the nests are usually 
hanging over the water, or in the marsh grasses growing in water. Their 
nests are never built in marsh grasses that are not growing in water. 

The birds return to the same nesting localities in succeeding years. It is 
not uncommon to find a colony of a hundred or more female grackles nest- 
ing in close association in the heavy coastal sawgrass marshes, or in the 
marshy borders of ponds or lakes where the nesting growth rises directly 
from the water. 
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The nests of Boat-tailed Grackles are bulky, deep and basket-shaped. 
The outside is built of long strips of grasses ingeniously woven to the grow- 
ing stalks; or if in bushes, to the twigs of the bushes. The material used 
in the outside of the nest is usually long strips of sawgrass or flags. The nest 
is open at the top. When a sufficient foundation is made, the inside, bottom 
and sides are lined heavily with shorter sections of the same material as 
used in the outside construction. This, in turn, is lined with partly decom- 
posed vegetable matter taken from underneath the water, together with 
some mud. This soggy material and mud are plastered inside the bottom 
and sides of the nest, coming well up the sides for several inches. This, 
in turn, is lined with fine strips usually of sawgrass, although other fine 
stiff grasses are used when available. Some nests, when built near fields 
of Bermuda Grass, are lined with the fine stiff stems of this grass. 

The nests vary considerably in size. A small nest may be twelve inches 
across the top and sixteen inches in depth, outside measurement. I have 
measured some nests as much as thirty inches in depth, outside measure- 
ment. 


Cotony NESTING AND Nest ConsTRUCTION 


Beginning April 5, 1936, I visited almost daily a large colony of Boat- 
tails nesting in sawgrass in a lagoon just north of Avery Island. There was 
only one colony where nests were under construction and occupied on this 
date. This colony was in what I term Pond No. Three, an area of water 
covering about four hundred acres, in which a number of varieties of marsh 
plants are growing. The average depth of the water varies from twelve to 
eighteen inches. On April 7, I estimated that the colony contained over 
two hundred nests, either fully built or under construction. Many of the 
nests contained one egg each, and a few nests held two eggs. This is the 
most populous and closely built colony of Boat-tail nests I have ever seen. 
In an area of less than three hundred feet square, I counted 153 nests 
finished or under construction, and there were many sections in the occupied 
area where the grass was so thick I could not get my boat near enough to 
count the nests. Some of the nests were not more than three or four feet 
apart. They were built only in sawgrass, although there were numerous 
clumps of tules and flags growing in the same area. I have often observed 
that the first nesting of these birds, when in grass, is in the previous year’s 
growth of sawgrass. Later in the summer, nests may be built in other vege- 
tation, but only after spring growth is complete. There were fully 250 fe- 
male Boat-tails in this colony. An occasional male would fly over the 
colony, sometimes alighting for a short time, giving its squeaking and 
guttural cry and making a show of its brilliant plumage. Again taking 
flight on loudly flapping wings, it would pursue any female that came near, 
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but the latter always eluded its amorous attentions with ease. There was 
no evidence of a male taking any part or interest in the nest-building, and 
such males certainly were not mated. By April 12, most of the nests con- 
tained the full complement of three eggs. There were two small adjacent 
colonies also in sawgrass, perhaps three hundred feet away across open 
water from the main colony with probably fifty or sixty nests in each. 

The females sit very closely, allowing the approach of my boat to within 
a few feet of the nest before leaving. On this date there were perhaps 
twenty noisy males flying about the nesting grounds or at rest on top of 
the taller grass stems, where by loud calls and show of plumage, they en- 
deavored to attract the attention of any female moving about, but without 
success insofar as I could determine. I have never seen a mating in the 
nesting grounds. 

I also visited on April 12, a second rather large but much more scattered 
colony of these birds about one-half mile east of the first large colony. It 
is on the same pond, and all of the nests were built in sawgrass. I judge 
about one hundred and sixty nests were in this colony, covering an area of 
about fifteen acres. Here, the clumps of sawgrass are much fa~*her apart, 
often separated by open water and with considerable growths ot tules and 
flags growing among them. All of the nests were in sawgrass, and most of 
them contained three eggs each on which the females were sitting. About 
fifteen or twenty males were around this second colony, but seemed to get 
no more attention from the females than elsewhere. The young in about 
half the nests of these two colonies were destroyed by predators, shortly 
after hatching. 

May 28: Most of the female grackles that had first nested in the large 
colonies in the sawgrass and whose young had been destroyed, are now nest- 
ing in the flags growing among sawgrass due south of the first nesting site 
on an island about one hundred feet long by fifty feet wide. There are more 
than one hundred and fifty nests, all in flags. The females showed a great 
deal of uneasiness at my near approach to their nests. There is only one 
male in attendance on this colony. He seems quite unconcerned at my ex- 
amination of the nests. These nests are all newly built, most of them con- 
taining two or three eggs. A very few are under construction and empty. 
The nests are most ingeniously woven of the flags. There is great variation 
in the outside measurement of the nests. Some of them measure seventeen 
inches in depth by nine inches in width. In the nests of this colony, flexible, 
dried flag leaves were used for the outside construction. The entire leaf is 
sometimes woven several times in and out around the sustaining stalks. 
Some of these dried flags used in nest construction measured forty-six 
inches in length. The outside portion of the nest is first built of the long 
pieces in basket form. Inside of this is a layer of partly decayed vegetable 
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matter taken from the bottom of the pond, lining the nest half-way up the 
inside, to a thickness of from three-quarters of an inch to one and a quarter 
inches and much thicker at the bottom than on the sides. The finishing of 
the inside is a lining of fine strips of sawgrass, almost thread-like in fineness. 
These strips are stiff, but flexible; some of them measured twenty-one inches 
in length and were neatly placed to form a perfect basket. 

May 28: in a small island of tules measuring thirty-four feet in length 
by thirty-two feet in width in Pond No. One, I noted today a much-con- 
gested colony of Boat-tailed Grackie nests. There are two larger islands of 
tules within fifty feet of the nesting area, but these contain no nests, for 
the colony is concentrated in the small island. The nests in this colony 
have about the same inside dimensions as other nests mentioned, but the 
outside depth is greater. They are built entirely from the flexible leaves 
of last-season’s growth of flags. These old leaves are tough and easily 
woven and tied into knots. Some of them measured today were five feet 
in length, woven many times around the sustaining tules to form the outside 
basket in which the nest lining is placed. Inside the flag basket there is the 
usual layer from one to one and a half inches in thickness of partly decayed 
vegetable matter taken from under the water. The lining of this lot of 
nests consisted of fine stalks of Bermuda Grass brought from the highland 
at least five hundred feet away. There are thirty-four nests in this little 
clump of rushes, some of them within four feet of one another. All of these 
nests contain newly hatched young or eggs. A few sets of eggs are not yet 
complete. The female grackles hovered around me, showing great concern 
at my near approach. Only one male is in attendance at this colony, and he 
seems quite unconcerned at my examination of the nests. 


The compiement of eggs is invariably three. In only one instance have I 
seen four eggs in a nest. They are much more pointed at one end than at 
the other. The color is a glaucous green, heavily scrawled and blotched 
over most of the surface but more heavily at the larger end, with deep black 
and burnt umber. The eggs of the earlier nestings, that is, late March and 
early April, are more heavily marked as a rule than those laid late in June. 
Occasionally in the June clutches an unmarked egg may be found. 


INCUBATION 


Incubation begins when the second egg is laid. The period of incubation 
normally is fourteen days. In the early part of the nesting season, if the 
weather is unusually cool and rainy, fifteen days will cover the incubation 


period. 
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INFERTILE Ecos 


On June 11, I made special note of the number of infertile eggs in nests 
in which the young had just hatched. Twelve out of nineteen nests ex- 
amined contained each one egg that did not hatch, and three out of nine- 
teen nests contained two eggs each that did not hatch. In the other four 
nests under observation, all three eggs hatched. In the first nesting, that 
is, late March and early April, there were no infertile eggs. In the second 
nesting, in early May, occasionally an infertile egg was observed. In the 
third nesting, through June, the majority of nests contained one or more 
infertile eggs. 


MALE IN ATTENDANCE ON COLONY 


In his courtship and attention to the female and in his lack of attention 
to the young, the male Boat-tailed Grackle differs from any other American 
bird I have ever observed. Courtship takes place at some distance away 
from the nesting colony by the males grouping themselves on the tops of 
bushes, on the ground or in other dry places. The females come to the males 
and select their mates. The male pays not the slightest attention to the 
female after copulation is accomplished; neither does he visit the nesting 
location in the early part of the nesting season with any regularity, nor 
does he assist in the building of the nest or in the care of the young. 

A few males may be seen around the colonies of nests, flying from place to 
place, exhibiting their plumage, and chasing the females as the latter fly 
about to gather building material or food for their young, but they are there 
apparently only for amorous purposes. It is very evident that the males 
which visit the large colonies have no interest in the individual nests or the 
young; for, while I was banding the young birds, the males that might be in 
the vicinity, paid no attention to the loud distress cries of the young, al- 
though every female nearby would fly about my head chattering and scold- 
ing vigorously. The males occasionally would chase one of the females. 
This behavior of the males was the rule at the large colonies. 

A different situation often developed where small colonies of from six to 
eighteen or twenty nests were established. A number of such colonies ex- 
isted in Ponds No. One and No. Three, and in many instances these smaller 
colonies were in charge of one male, never two. The male in charge kept 
near the colony at all times, except during the night, when he would repair 
to the common roost occupied by all the male grackles in this vicinity. 
This roost was in a heavy growth of tules bordering a small bayou that 
meandered through Pond No. Three. 

I observed, both in 1935 and in 1936, the establishment and building of 
several small colonies. They were always established late in the breeding 
season, that is, after the 15th of May. Some colonies were established in 
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flags, and others in tules. A male in full plumage would take possession of 
an island of grass (for they were islands, separated by considerable water 
from other growths) where the colony was to be established, and watch 
over this particular area for days, driving off any other male that might 
come near, and chasing and coaxing any female that flew near him, to visit 
his domain. Gradually he would attract to himself a number of females 
which would begin nest-building. In no instance, however, did I observe 
a particular male in charge of a small territory, mate with any of the fe- 
males which he attracted to him. He did not assist in the nest-building, 
but seemed to act as a master-protector of the colony he was striving to 
start. During the nesting period, this lone male all day long was constantly 
calling and exhibiting his plumage with the apparent desire to attract to 
himself additional females. As soon as a female came to his location, she 
would almost at once begin nest-building. As the nesting season advanced, 
it was usual to find in the same small colony, nests just beginning to be con- 
structed, nests with full complements of eggs, others with half-grown young 
and others from which the young had departed, all under the protection of 
one male. The greatest number of nests I found in such a colony was 
thirty-two. There was no re-nesting in these small groups. The nest- 
building did not begin until toward the end of the nesting season, and no 
second nest was constructed, since the young in these small colonies were 
never destroyed. The male in charge of such a colony exhibited great anx- 
iety whenever I examined the nests under his care, and if the nestlings 
gave frightened cries while being banded, he would hover near and show as 
much solicitude as did the females. In two instances, at least, I found two 
colonies presided over by a single male. 

I had been paying little attention to the small, scattered colonies near 
the two main colonies in Pond No. Three, but on June 3, 1936, I decided to 
investigate some of these. I first went to one built in sawgrass about sixty 
feet south of a large colony among flags. Some of the young birds in the 
nest were large enough to band, and the mother birds showed great solici- 
tude when I approached the nests and took the young in my hands. There 
was one adult male bird, full plumaged, that showed great distress at the 
cries of the young, and at my invasion of this colony. On leaving this 
colony, which contained about twenty nests, I went to another small saw- 
grass colony perhaps two hundred feet farther south, where there were 
about fifteen nests. This male bird followed me to this second colony, and 
showed great displeasure at my invasion. It was quite evident that he had 
an especial interest in these two colonies, as there was no other male near 
them. Although I visited a number of other small colonies nearby, this 
male bird did not follow further; nor did any other male show any evidence 
of interest or displeasure at my disturbing the nests of the other small 
colonies. 
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On June 11, 1936, I visited a new group of nests which had been built in 
two small islands of flags in Pond No. One, separated from each other by 
about thirty feet of open water. There were eleven nests in one group and 
six nests in the other. One old male was in attendance on both groups, and 
seemed much disturbed at my invasion of his harems. Most of these nests 
contained fresh eggs, but a few others were in process of being built. All 
the nests were tagged and a full record of them was kept. 

In Pond No. One there are a number of larger islands of flags and espe- 
cially one group of two pairs of islands. They are almost round and vary 
from thirty-five to fifty-five feet in length, by from thirty-five to forty feet 
in width. The islands of each pair are separated by about fifty feet of water 
and the two pairs are separated by about five hundred feet of water. In 
the smalier pair of these islands there were thirteen Boat-tailed Grackles’ 
nests, newly built. These two colonies were guarded by one male. In the 
other pair of islands there were eleven nests, six in one group and five in the 
other. These two colonies also were guarded by one male. In this same 
pond is a small island of tules containing nine nests also guarded by one 
male. No other males were in evidence around these groups of nests, and 
it was quite plain, by the distress of the attending male when I visited these 
different nest sites, that he was in charge. I visited these groups of nests 
regularly from June 11 to the end of the nesting season in July, and never 
found more than one male in attendance on each group. The males around 
these small colonies of nests this late in the season exhibited a marked 
difference in their behavior from that of the males around the large colonies 
early in the season. In the large colonies, the males showed no interest in 
my approach to the nests, nor any solicitude when I handled the young 
birds, although the females fluttered about me in great distress. 

On June 11, 1936, I also visited the large colony in Pond No. Three, 
which was the first colony in which nests were built this season. I had es- 
timated at the height of the nesting season in early April that there were 
more than two hundred occupied nests. Most of the young of this colony 
were destroyed in their nests, and most of the females moved to other lo- 
cations. I observed, however, on this day, thirty-one occupied nests, some 
of them only recently built. There were no males in attendance at this 
colony on this date or later. Heretofore, several males had been observed 
flying about and watching the females, but now all had left the vicinity. 
By July 2, the male Boat-tailed Grackles had all deserted the nesting areas, 
with the exception of single males in charge of small, scattered colonies. 
The old males are now gathering in larger flocks by themselves, having 
ceased their plumage display and noisiness, and are beginning to show some 
moult. 
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DEsTRUCTION oF NESTS AND YOUNG 

Under date of May 3, 1936, I find the following note: Spent the morning 
in and about the large Boat-tailed Grackle colony in Pond No. Three. I 
was surprised to find that most of the nests I had tagged a few days ago as 
containing newly hatched young, were empty. In not a single nest did I 
find three young. The few nests containing young had one or two each. 
In a group of sixty-two nests, all of which when I started taking notes on 
April 26, contained three eggs each that subsequently hatched, only one 
contained two young; all the others were empty. Many of the smaller 
groups of nests were in the same condition. In only one lot of nests,— 
those along a small bayou in a narrow strip of sawgrass about fifty feet long 
and six feet wide,—were there a good many containing young birds. Here, 
I found thirty-one nests with young, mostly three, some with two. These 
nests were built rather close together, and some of the mother birds were al- 
ways in attendance to drive away predators. 

Sunday, May 10, 1936: I spent this morning in the large Boat-tailed 
Grackle colony in Pond No. Three, and found some changes in the colony 
not noted on my visit of May 3. Many of the nests which contained newly 
hatched young on my last visit, are now empty. The oldest young are now 
almost ready to leave the nest, but there are a number of nests containing 
three newly hatched young. In the oldest part of the colony in which the 
young of the first hatch had been almost completely destroyed, a few new 
nests have been built. These nests contained two or three fresh eggs each. 
Out of thirty-four nests examined in the old part of the colony, I found 
twelve I had marked as containing young on May 3, empty. One that I 
had marked as containing three young, had but one left. The other nests 
were undisturbed. 

In the later nestings the destruction of the newly hatched young is not 
nearly so great as it is in the early spring. I kept notes, from the day they 
hatched until the young birds left the nests, on seventy-four nests in which 
all three eggs were hatched. These observations were made from May 24 
through June 11, 1936, and the results were: 


Number of nests in which 1 young was raised....................0.000- 5 
Number of nests in which 2 young were raised..................000000- 26 
Number of nests in which 3 young were raised..................-2-0005 20 


Tue MALE 1s PREDATORY AND A CANNIBAL 


That male Boat-tails are predatory is a fact. The first time I observed 
one of these birds kill another bird for food was in April, 1911, while taking 
Mr. George Bird Grinnell on a tour of inspection of Marsh Island, Louisiana, 
for the purpose of determining its possibility as a wild-life refuge. We were 
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in my big launch anchored about two hundred yards off the mouth of Bayou 
Michow. Near the boat was a stake standing some distance above the 
water, on which a swallow had alighted. A male Boat-tailed Grackle flew 
out from the land, coming to the stake to alight. The swallow did not move 
until the Boat-tail was almost on it, when it spread its wings, but the Boat- 
tail gave a quick snap and killed it. I could not state positively, but it 
seemed as if it had severed its neck, as the bird fell dead. The grackle sat 
on the stake a half minute or so looking at its victim floating on the water, 
then swooped down, picked it up and went ashore with it. 

I have frequently seen male Boat-tailed Grackles feasting on ducks that 
had been killed and drifted to shore. I have also had complaints from trap- 
pers who claimed that the male Boat-tailed Grackles pecked holes in musk- 
rats after they were caught in their traps, and ate the flesh. On two oc- 
casions I have seen Boat-tails pursue, catch, kill and devour Red-backed 
Sandpipers (Pelidna alpina sakhalina) whose wings had been broken. On 
one occasion I saw a male Boat-tailed Grackle destroy a nest of young Red- 
winged Blackbirds (Agelaius phoeniceus littoralis), eating the three little 
ones while the parents tried in vain to drive the predator away. 

It was not, however, until the spring of 1936 that I saw them actually 
eat their own young. I had found from time to time many Boat-tailed 
Grackle nests from which the young had disappeared shortly after hatching, 
and often the inside of the nest was torn out. What became of the young 
puzzled me considerably until by keeping a close watch, I solved the riddle 
on May 3, 1936. I had previously noted that whenever a male Boat-tail, 
in flying over the colony, alighted near occupied nests, the females would 
chase him away. This gave me the idea that the old males were destroying 
the young ones. On that morning, I placed my boat about one hundred 
feet from a group of nests built on the edge of a small bayou that ran through 
the largest colony, determined to see whether or not the males were feeding 
on the young. I watched for perhaps one-half hour without result. Every 
little while an old male would fly over the nesting area, screeching and 
loudly flapping his wings, often alighting on the tops of the flower stalks of 
the sawgrass that were just at this time beginning to show above the clumps 
of old grass. If a female was near the point where the male alit, she would 
at once fly at him uttering a scolding cry of chuck-chuck, which signifies 
displeasure, and he would at once move on. There were seven males ‘cruis- 
ing’ about this nesting area. Keeping up my vigil, I saw one of the males 
alight on a bunch of grass in which earlier in the morning I had noticed a 
nest containing three newly hatched young, and on which I had tied an 
observation card. He teetered, called and made a show of plumage for a 
minute or two, then disappeared down into the grass. After waiting for 
about five minutes for him to reappear, without results, I pushed my boat 
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over toward the bunch of grass, and got within twenty feet of it before I 
could see him. He was standing on the nest, busily pulling its inside to 
pieces. On my nearer approach, he took flight with loud chuck-chuck cries, 
and on examining the nest, I found no trace of the three young it had con- 
tained a while before; nor could I find a trace of them in the grass around or 
under it. My conclusion was that the male had eaten them. 

I then went back to watching, and it was not long before I heard a young 
grackle giving distressed cries in a clump of sawgrass a little farther in the 
colony than the nest just despoiled. Several of the females flew toward the 
sound, giving their scolding calls, and at once disappeared into the bunch 
of grass, when out flew a male with a half-grown young one in its beak. 
Pursued by several females, it flew to the bank of the pond, a couple of 
hundred feet away, and placing one foot on its victim, proceeded to tear 
it to pieces, swallowing the tender morsels. More than twenty times there- 
after, did I see male Boat-tails destroy the young in this and one other 
colony. From my observation of their methods, I do not believe they actu- 
ally search out the nests with the idea of eating the young. It seems to me 
that, as they fly about the colonies alighting here and there, if they see a 
nest containing young unguarded, they drop down from their higher perch 
to the nest and eat the young. 

In my banding activities I use large wire traps for catching grackles, 
Redwings, Cowbirds, etc. These traps are 8 by 12 feet, and 8 feet 
high. The birds enter from the top through a V, and are not able to find 
their way out. When adult male Boat-tailed Grackles go into these traps, 
they kill and eat the smaller birds. I have found numbers of both Red- 
winged Blackbirds and Cowbirds freshly killed, and partly eaten by the 
Boat-tails, and have seen them pounce on and kill the smaller birds while 
in the traps. 

It is worthy of comment here that on June 19, 1936, I visited the large 
colony, which was the first occupied this spring, and in which fully forty 
per cent of the young were destroyed within five or six days after hatching. 
There were, on this date, about thirty new nests in the colony, all of which 
contained the full complement of young or eggs, and no male grackles or 
Purple Gallinules were seen around the colony. These predators had de- 
serted the nesting area, probably because there is now a great abundance 
of insects, frogs, minnows, crayfish, tadpoles, and dragonfly nymphs easily 
available as a food supply, that was not available in the cool weather of 
early spring. 


PurpLe GALLINULES DESTROY YOUNG 


I definitely determined, while watching colonies of Boat-tailed Grackles 
during the spring and summer of 1935 and 1936, that the young are preyed 
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upon to a considerable extent by Purple Gallinules (Jonornis martinica). 
I have seen Purple Gallinules fly out of grackle colonies, with young Boat- 
tails in their beaks, to the bank of the pond and tear the young birds to 
pieces, eating them. In going through the Boat-tail colonies during the 
early spring, I frequently saw Purple Gallinules sneaking through the grass 
of the colonies, and on three different occasions between May 1 and May 
12, I saw Purple Gallinules standing on nests and eating young Boat-tailed 
Grackles, which they had taken from the nests. Unlike the nest depreda- 
tions by the male Boat-tails, which I believe are casual, the Purple Gal- 
linules deliberately search out the nests and despoil them of their young. 


Foop or ADULTS 


The food of the Boat-tailed Grackle covers an extremely wide range. 
Generally speaking, they are not seed eaters, preferring insects, fish, and 
flesh when these are available. In the late summer and autumn, they flock 
in enormous numbers to the rice fields, and do great damage to the standing 
grain even before it hardens, squeezing out and feeding on the milk from the 
half-formed grain, and also damaging the grain that has been stacked in the 
field. With their strong beaks they tear away the straw covering of the 
stacked grain, often opening the small stacks to such an extent that the un- 
threshed grain becomes spoiled by rains. In the spring they also do some 
damage to freshly sown corn and rice fields, following the sowers and pick- 
ing up such grain as is not covered, or uncovering it with their strong beaks. 

Their favorite food, however, is various insects and small fish, frogs and 
other water creatures inhabiting ponds, ditches and marshes. They show 
considerable activity in catching their live food from the water, thrusting 
their head completely below the surface in order to secure any small water 
creature that they may see as they hop from stem to stem of the water- 
growing plants, always keeping just above the water level. The females 
frequently hover over shallow water, swooping down gull-like, and cap- 
turing small frogs or other water creatures by a quick snap of their beak, 
without touching their bodies to the water. 

This bird might be properly termed water-loving, as it spends most of 
its life in close proximity to water when securing its food, when nesting, 
and when roosting. 

Their principal feeding periods are early in the morning, and late in the 
evening. When on land in search of food these birds move about. with 
stately stride without the usual hopping gait of perching birds. 

One of the favorite foods of the Boat-tailed Grackle, and especially of the 
males, is crayfish (Cambarus), which they may be seen hunting with great 
determination in the shallow, fresh-water marshes. When a crayfish is 
captured, the bird grips it in its beak and flies to some dry spot, bank or 
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broken-down debris, where after killing its prey by vigorous shakes, it pro- 
ceeds to tear off the tail, feeding on the flesh of the tail portion only. When 
in the spawning season the crayfish are carrying their eggs, the Boat-tails 
catch them in great numbers, hold them bottom-side up by standing on 
them, and deliberately strip and eat the eggs from the small swimmerets 
which line the under side of the tail of the crayfish, and on which the eggs 
are carried. The adult crayfish is then discarded, and is most often not 
killed. 

In my banding operations, a considerable amount of the rice feed spread 
as bait for my duck traps, which are, of course, in water, floats on the sur- 
face. It is interesting then to see the female Boat-tails flying low over the 
water and picking this feed from the surface, sometimes hovering in the 
same spot for an appreciable time if there are a number of grains of feed 
nearby to be secured. This method of feeding is carried on only by the 
females, as the long, heavy tails of the males prevent any attempt at flight- 
feeding that entails hovering close to the water’s surface. 

Both males and females pursue and capture large insects on the wing. 
Frequently, in the autumn, fields of soybeans may be infested by great 
numbers of caterpillars which sometimes destroy the entire bean crop. 
When the Boat-tails find such an infestation they flock to these fields in 
enormous numbers and do not leave them until all caterpillars are eaten. 


Foop or THE YOUNG 


In the care of their young, the female Boat-tails are diligent and atten- 
tive, getting most of the food for their nestlings from the water-covered 
area adjacent to the nesting site, but at times, especially on cold mornings 
when food in this area fails, they will go farther inland, sometimes a mile or 
more in search of insects in the fields or of small fish in the shallow ponds 
and ditches. The food of the young is apparently entirely insects, fish or 
other water creatures. 

In capturing small fish, if there are no shallow ponds or ditches partly 
dry in which imprisoned fish are an easy prey, the mother Boat-tail hops 
from rush to rush just at the water’s edge, and with a quick downward 
stroke of the beak captures any little fish that may be lurking in the shade 
of the under-water growth. In feeding their young, they carry to them 
only one small fish or insect at a time; they do not swallow food and then 
regurgitate, but feed the entire freshly caught fish or insect directly to the 
young. 

The food supplied to the young varies considerably. On some days, it 
is almost exclusively small fish; on other days, it may be spiders, and on 
still other days almost entirely crickets, grasshoppers or other insects which 
they hunt on the highland by turning over small masses of dry grass or 
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other objects. Then again, when a hatch of dragonflies (either Libellula or 
Diplaz) is coming off, the food supply consists entirely of dragonfly nymphs. 
On other days, if tadpoles and small frogs are especially abundant, these 
will constitute the food for the young. The Cricket Frog (Acris crepitans) 
is the one most used. I have not seen seed or grain or plant food fed to the 
young. 

Thus, on June 11, 1936, the food of the young grackles was almost en- 
tirely spiders (Arachnida). Under date of June 25, I found that the young 
Boat-tails were fed almost exclusively on the nymphs of dragonflies, which 
were especially abundant in the waters near the colony. The old birds 
diligently searched the rushes growing in the water for these nymphs, often 
retrieving them from several inches below the surface. They also hovered 
over the thick growths of lily pads, flying at about eighteen inches above 
the water, and seemed very quick in locating the nymphs and other under- 
water creatures on the sides of the lily pads and on their stems, hovering 
above the water and picking up their prey very much as do gulls. They 
never actually dove into the water as terns do. A few days later, on June 
29, the food of the young consisted almost entirely of the tadpoles and young 
of the Cricket Frog. These tiny little frogs, not larger than one’s finger- 
nail, are caught by the bird swooping down and following them as they hop 
across the lily pads. For the last two days these little frogs and tadpoles 
seemed to have been the only food given the young. 


Sex Ratio 


During the spring of 1936, in order to determine the incubation, develop- 
ment and sex ratio of the young Boat-tails, I tied cards measuring 3 by 4 
inches to grass stalks at the bottom of eighty-nine nests in which the young 
matured. Many other nests to which cards were tied had the young de- 
stroyed before they were old enough to leave the nests. In almost every 
nest the full clutch of three eggs was hatched, but many of the young were 
destroyed by male Boat-tailed Grackles or by Purple Gallinules. The 
young in the eighty-nine nests that reached an age when sex could be 
definitely determined, were as follows: 

1 nest contained 2 males only 

8 nests contained 1 male only 

3 nests contained 2 males and 1 female only 
26 nests contained 1 male and 1 female only 
28 nests contained 1 male and 2 females only 

6 nests contained 3 females only 
15 nests contained 2 females only 

2 nests contained 1 female only 


Total number of nests, eighty-nine; total males, seventy; total females, 145. 
The ratio is thus a little more then two females to each male. During 1935, 
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I banded 874 Boat-tails taken in my three banding traps. Of these, 271 
were males, 603 were females; or more than two females for each male. Be- 
tween January 1, and October 16, 1936, I banded 974 Boat-tails. Of these, 
338 were males, 636 were females; again almost two females for each male. 
In the two years I have banded 1,848 of these birds, of which 609 were 
males, and 1,239 were females. or a few more than twice as many females as 
males. The sex determinations in the nests check almost exactly with the 
sex ratio of the birds caught in banding traps. These checks prove without 
a doubt that the normal sex ratio of Boat-tailed Grackles is a little greater 
than two females for each male. Another interesting fact proved by band- 
ing is, that while the females of the previous year nest as yearlings, the 
males do not reach the breeding age until the second year. 


WEIGHTS OF ADULT AND JUVENAL BOAT-TAILS 


Average weight of 10 juvenal males, August 8, 19386.................. 55% oz. 
Average weight of 10 males of the year, October 4, 1986.............. 6% oz. 
Average weight of 10 full-plumaged males, October 4, 1936... .. . .... 
Average weight of 10 juvenal females, August 8, 1936................ 2% o2. 
Average weight of 10 adult females, October 4, 1986................. 4% oz. 


MIscELLANEOUs NoTEs 


These birds have two, possibly three nesting periods. The first begins 
in late March or early April. The first nesting is usually in rather large 
colonies; the later nestings are in much smaller colonies. 

The female grackles pay no attention to their first broods after these 
leave the nest, but they leave their young to shift for themselves as soon as 
the latter are able to fly. They take great care of the last brood hatched, 
caring for and feeding them for many days after they are well able to get 
their own food. 

July 11, 1936, was the first date this year on which young Boat-tails were 
seen following their mothers. Many groups of two or three young and the 
mother were observed on the edge of the dry prairie near the nesting colonies. 
When groups of young grackles were taken in my banding traps, the mothers 
were very much worried and continued feeding their young through the 
two-inch wire mesh of the traps. 

August 26: Adult male Boat-tails have now shed all their tail feathers 
and are in very ragged moult. 

September 8: The early-hatched males of the year have now shed all tail 
feathers and are three-fourths covered with their new fall plumage. The 
old males have their new tail feathers about three inches long and are now 
in small flocks by themselves. 

October 12, 1935: Boat-tailed Grackles are now flocking according to sex, 
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males and females in separate flocks. Occasionally a few of the opposite 
sex may be mixed in the flocks. It is noticeable that the flocks of males are 
very much smaller than the flocks of females,—I should judge at least half 
the size,—and the flocks of males are less numerous than those of females. 
This is easily determined when I stand on the fly-way between the rice 
fields (where they feed up to thirty miles inland) and the marshes where 
they roost. These birds are now concentrating in their roosting areas and 
a great many thousands follow the same air line to and from the rice fields 
and the roosting marsh. They usually fly at a height of about one hundred 
feet or a little more, and, as the largest roost I know of is located on my 
lands just north of Avery Island, I see this flight practically every day. 
Even at a considerable distance it is easy to distinguish the flocks of males 
from those of females. 

It is in order, before closing this paper, to make record of a morning in 
the Boat-tailed Grackles’ colony, as of Sunday, April 26, 1936. My visit 
to the nesting colony in Pond No. Three began before daylight, as I wished 
to determine definitely whether or not the males spend the night in the 
colony or elsewhere. I paddled quietly down the little bayou, along which 
most of the nests are located, coming to rest at about the center of the east- 
ern edge, some time before day began to break. There was not a sound 
from any of the birds as I passed within a few feet of their nests. The sky 
was overcast, with a brisk northeast wina blowing. About a thousand feet 
south of my location and outside this lagoon is a very large roost of Red- 
winged Blackbirds (Agelaius phoeniceus littoralis), Cowbirds (Molothrus ater 
ater) and Florida Grackles (Quiscalus quiscula aglaeus), located in a heavy 
growth of sawgrass. The Redwings were the first of all the marsh birds to 
begin their morning song, at first a few calls from widely scattered points, 
gradually increasing in numbers, until at twenty minutes of five, their 
voices were in lively chorus, although only the faintest gray light could be 
seen in the east. The Redwings had hardly well started with their 
song of greeting to the approaching day, when the Kingbirds (Tyrannus 
tyrannus) began their cheery, twittering calls from the myrtles growing on 
the levee forming the pond. On the nearer approach of day, all about me 
could be heard the calling of Night Herons, both Yellow-crowned (Nyctan- 
assa violacea violacea) and Black-crowned (Nycticorax nycticorax hoactli), 
and the thumping, stake-driving call of the American Bittern (Botaurus 
lentiginosus) sounded clear and loud from every direction. Occasionally, 
the low, before-day call of the Green Heron (Butorides virescens virescens) 
could be heard from the clumps of tules nearby. 

The first Boat-tailed Grackle notes were head at four minutes of five, and 
came from a group of males, roosting in a heavy growth of tules along which 
I had just passed, and at least five hundred feet from the edge of the nearest 
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nesting colony. Not a sound came from the occupants of the colony of 
nesting females, some of which were within twenty feet of me. 

As the light grew stronger, the chorus of marsh music swelled to a great 
volume. Large flocks of Redwings in full voice were leaving their roost for 
the feeding grounds farther inland and the air vibrated with the morning 
calls of many kinds of marsh-dwelling and marsh-roosting birds. The noise 
became almost deafening when swelled by the deep, bass voices of hundreds 
of bullfrogs, and the rolling bull-like bellows of severa! large alligators whose 
dens were in the marsh nearby. 

At 5.15 a. m. the first male Boat-tailed Grackle made an appearance, 
flying from its roosting quarters to the nesting colony with much flapping 
of wings and loud calls, and alighting on the dry tip of a sawgrass seed-stalk 
that extended well above the general growth in which the nests were located. 
Here he balanced himself for a few minutes like a statue, head and neck 
straight up, tail down, all feathers tightly pressed against the body. As no 
other joined him, he fluffed out his feathers, flapped his wings noisily and 
with many whistling screeches and chucklings, announced his presence to 
the nesting females around him. Getting no response, he flew to the pond’s 
bank and began a search for his breakfast in the shallow water of its borders, 
where he was soon joined by other males which left their roosting places in 
ones and twos, always flying over the nesting colony with loud flappings 
of their wings and raucous calls before proceeding to the pond’s bank in 
search of food. At 5.25, the first females began leaving the nesting colony, 
going inland singly. Some few began looking for food in the low grass grow- 
ing in the water very near me. 

Occasionally a male would leave the feeding area along the pond’s bank 
and fly with loudly flapping wings and many screeching, gurgling and 
chuckling calls over the nesting colony, but would not stop. At 5.30 one 
male alit on the top of some dry sawgrass near me and was soon joined by 
another. Both assumed a statue-like pose, neck extended, bill straight up, 
tail depressed, feathers tightly compressed. Thus they stood facing each 
other, about sixteen inches apart. Occasionally they would fluff their 
plumage and utter raucous cries as one of the nesting females passed them, 
but they made no attempt to pursue. Shortly after sunrise, many of the 
females left the nesting colony, going inland; soon a number of them re- 
turned with food in their beaks. I realized then that a number of the nests 
must contain young. I had estimated that this colony, built in the sawgrass 
area I was then watching, and covering not more than two and a half acres, 
contained not less than two hundred nests in which the egg clutch of three 
was completed a week ago. In adjoining sawgrass areas are several small 
colonies comprising last Sunday, perhaps seventy-five additional nests, all 
of which contained eggs on my last visit. This morning, there seemed to 
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be only about half as many females in the large colony as I had observed 
a week ago. About 6.30, I decided to investigate the nests I had previously 
marked as containing eggs. On pushing my boat from nest to nest, I was 
greatly surprised to find the majority of them empty while many of those 
containing young had one or two little ones and no infertile eggs, instead of 
the full complement of three. None of the young seemed to be more than 
four days old and many of them only one day old. This checks about right, 
as the period of incubation for the Boat-tailed Grackle is fourteen days, and 
the first sets of eggs were complete on April 8. The first young were hatched 
on April 22. Whenever I visited a nest containing young, the mother bird, 
if near, would show great uneasiness and was often joined by several other 
females that scolded my invasion of their nursery with discordant cries of 
chut-chut, oft repeated. Never a male came near, or seemed disturbed at 
my intrusion into the nesting colony. The few males that were about, flew 
unconcernedly from place to place, making plumage displays and giving 
loud calls and wing flappings, in hopes of attracting the attention of some 
female ready for mating. I checked as far as possible the nests I could 
easily reach from my boat, finding sixty-three empty, but with evidence of 
the young having been hatched; seventy-six contained eggs and fifty-one 
contained young from one to four days old. In the fifty-one nests in which 
there were young, eight contained one, twenty-six contained two, seven- 
teen contained three young. A three-hours’ stay in and near this colony 
left me without evidence as to what became of the newly hatched little ones. 
Avery Island, 
Louisiana 
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THE NESTING BALD EAGLES OF SOUTHEASTERN FLORIDA 
BY JOSEPH C. HOWELL 


TuHIs paper is a summary of data gathered in visiting the nests of one 
hundred and eleven pairs of Bald Eagles. The purpose of the paper is two- 
fold: first, to record a count of eagle nests within certain definite areas; sec- 
ond, to present certain facts concerning nests and nesting habits. During 
the course of the field work upon which this paper is based, no attempt was 
made at an intensive study of individual nests. My chief aim was the tak- 
ing of an eagle census. Such a census may well be taken in years to come. 
A comparison of such censuses will aid us in forming a definite concept of 
the numerical status of the Bald Eagle in Florida. All observations were 
made during the eight nesting seasons between December 1928, and De- 
cember 1935. Thirty of the pairs of eagles had more than one nest, and the 
nests of a majority of the pairs were visited more than once. The nests 
were scattered throughout the east-central and southeastern portions of 
Florida, from the very southern tip of the State to Volusia County on the 
north and Lake County on the west. This is an area of approximately one 
hundred thousand square miles. 

In the eighteen miles between Shiloh and New Smyrna in Volusia County 
there were twenty-two eagle nests during this period. All of these nests 
were west of the Indian River or Mosquito Lagoon and within five miles of 
one or the other. Twenty-one of these nests were visited in December 
1935, and fourteen of them then had birds present. Here, there was an 
eagle nest to every two square miles, and a nest in use to every three square 
miles. In one small part of the above area there were concentrated seven 
eagle nests within eight square miles. However, only four of these were 
occupied in December of 1935. 

Merritt’s Island, lying between the Indian River and the Atlantic Ocean, 
and supporting fine pine timber over much of its surface, is ideal for the 
nesting of eagles. Dr. Ralph, an early ornithologist and oologist, found 
over one hundred occupied nests on this island and the nearby vicinity in 
1886 and the two following years (A. H. Howell, ‘Florida Bird Life’). Today 
the number of eagles in the region is much reduced. In that part of the 
island lying between the village of Merritt on the south and the Haulover 
Canal on the north, thirty-six eagle nests were found within the eight-year 
period covered by this paper. From the location of these nests it has been 
calculated that not more than twenty-four pairs of eagles built them. As 
the nests representing six of these twenty-four pairs never were in use dur- 
ing this period, the population of this portion of the island was eighteen 
pairs of eagles. Prior to 1935, the nests of only fifteen of these eighteen 
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pairs had been found. The nests of all of these fifteen pairs were visited 
in December of 1935 and only ten of them were found to be in use. Three 
new occupied nests were found in 1935, giving the island a population of 
thirteen pairs of eagles for that year. These three pairs of eagles are either 
pairs new to the island, representing an addition to its population, or they 
are old pairs in a new location. In all calculations it has been assumed that 
they are newcomers. 

An accurate picture of the rate of decrease can be drawn for the past 
five years. In 1930 the occupied nests of thirteen pairs of eagles were vi- 
sited on this island. Nine of these pairs were found again in 1935, but the 
remaining four could not be located. During this period the rate of de- 
crease is over five per cent of the original stock each year. Figures for the 
entire portion of the State here dealt with give about the same rate of de- 
crease for the past five years. Twenty-three occupied nests that were visi- 
ted in 1930 were revisited in 1935. Seven of the twenty-three pairs could 
not be found. Again there was a decrease of five per cent of the original 
total each year. One pair out of every sixteen disappeared yearly. 

These figures are not exact. They probably make the disappearance of 
the eagle appear slightly more rapid than it is. Eagles often change the 
location of their nests. Some of the pairs of eagles which have been listed 
as extinct may have moved to a new location which escaped detection. It 
is believed, however, that no significant number of new nest sites was over- 
looked. Observation shows that when a pair of eagles abandons one nest 
and builds another, the new one is usually within half a mile of the old 
one and is, therefore, easy to discover. 

There are probably a number of causes for this decimation. Man is an 
important agent of destruction. The felling of the forests of large pines is 
a severe hazard to the eagle. Its nest immediately springs into dangerous 
prominence. The hunter and gun-bearing tourist see the nest where before 
it was hidden. Only once have I found the carcase of an eagle beneath its 
nest, but it is not uncommon to find empty shotgun shells beneath nests. 
Often hunters and trappers have told of killing eagles at their nests. 

That future studies of the population of eagles on this same part of Mer- 
ritt’s Island may be conducted under like circumstances, it is necessary to 
describe the method used to locate the nests. All of the nests were found 
while traveling in an automobile. As almost all of this area is well traversed 
by roads, there were only a few suitable stands of pine timber that were 
not searched. The part of the island east of the Banana River and be- 
tween False Cape and Cocoa Beach was not examined. 

Another index to the population of eagles is the number of birds seen. 
On December 29, 1935, in southern and central Brevard County, twenty- 
three individuals of this species were seen. Six of these were immature 
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birds. Eleven occupied nests were visited on this day. The next day 
thirty-three eagles were seen, four of which were immature. Thirteen oc- 
cupied nests were visited, at six of which both parents were present. The 
second day was spent in the northern tip of Brevard County and the south- 
eastern part of Volusia County. 

In working over the data on these nests a few observations and facts 
have come to my attention which may prove of interest: 

The presence of both crows and vultures is tolerated within close prox- 
imity to the nest. Concurrently occupied eagle nests may be separated 
from one another by as little as a quarter of a mile. While the contents of 
a nest are being examined as many as five eagles may soar about overhead 
at the same time. The visiting eagles may join in protest calls. 

The number of nests built by different pairs of eagles varies greatly. One 
pair of eagles built five nests in eight years. There was no obvious need for 
building these four additional nests. Often the nest abandoned was in ex- 
cellent repair. Once the tree in which the nest was built died; instead of 
abandoning this nest, the eagles continued to use it for two years. Another 
pair of eagles used the same nest for seven consecutive years. When first 
found, this nest was in a live tree but during the last four years of its use 
the tree was dead. Both of the above nests were climbed to and examined 
each year. 

The distance between the various nests of a particular pair is almost al- 
ways less than a mile. Of twelve pairs that built two nests apiece, eight 
pairs had their second nest within a quarter of a mile of the first. All of 
the five nests built by one pair were within a fourth of a mile of a central 
point. 

Nesting begins in October in Florida. One pair of eagles had two eggs 
on the thirtieth of that month. The latest date on which eggs were found 
was March 10, 1935. These eggs were fresh. Ninety-one nests with eggs 
were examined. The number of nests with an egg, or eggs, for each month 
of the nesting period follows: October, one nest with eggs; November, 
seventeen nests; December, fifty-nine nests; January, eleven nests; Feb- 
ruary, two nests; March, one nest. Sixty-five per cent of all the nests with 
eggs were found in December. 

Of the ninety-one nests containing eggs, seventy-seven, or 85 per cent, 
contained two eggs. Only one nest held three eggs. The remaining thir- 
teen nests held one egg. In six of the nests holding one egg, the egg was 
fresh, and probably another would have been laid later. 

Pines are usually selected for nest trees. A total of one hundred and 
sixty-five nests was found. One hundred and fifty-five of these were in 
pine trees, one hundred and twenty in live pines, and thirty-five in dead 
pines. Seven nests were in cypress trees; six of these trees were dead. 
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Three nests were in mangrove trees, two of which were dead. About twenty- 
five per cent of the nests were in dead trees. In this vicinity eagles seldom 
build their nests in a dead tree, but they often continue to use a nest tree 
after it has died. 

Sixty-five of these one hundred and eleven pairs of eagles built their 
nests within five miles of salt water. The pairs of eagles nesting near 
fresh water are much more widely separated and are decreasing in number 
more rapidly. 

SUMMARY 


The nests of one hundred and eleven pairs of Bald Eagles were visited 
in southeastern Florida during the eight nesting seasons between December 
1928, and December 1935. The nest or nests of seventy of these pairs were 
visited more than once. Twenty-nine pairs had more than one nest. One 
pair had as many as five nests. A total of 165 nests built by these 111 pairs 
was found. The Bald Eagle is decreasing throughout the area investigated. 
The rate of decrease we find to have been five per cent of the original num- 
ber yearly, or a loss each year of one pair out of each sixteen. 

Mr. Donald J. Nicholson of Orlando, Florida, was of great assistance in 
gathering the data for this paper. 


Cornell University, 


Ithaca, New York 


i 
4 
a 
| 
| if 
: 
| q 
| i 
| 
i 
i 
4 
| 
| 
| 


300 ALLARD, Activity of the Screech Owl (jak 


ACTIVITY OF THE SCREECH OWL 
BY HARRY A. ALLARD 


ScreEcH Ow1s (Otus asio) for eight or nine years have regularly accepted 
some of my numerous boxes erected for them, bringing up each year one or 
more broods of young. Long interest in the general subject of bird song 
and other activities in relation to light, temperature and other seasonal and 
weather conditions led to a study of these interesting little owls. Observa- 
tions dealing with these birds appeared particularly significant, since there 
are but a limited number of night-loving birds as compared with the day- 
loving species. Having amassed a great amount of data bearing on the 
first-dawn and the last-evening activities of a number of birds typical of 
the latter class, it was thought of sufficient interest to make comparable 
studies of the owls, representing the former class. 

The owls are not outstanding musicians with striking and regular song 
habits such as the Robin, the Wood Thrush and many others display. 
However, their time of arrival at the box at dawn to spend the day, and 
their departure from the box in the evening to pursue their feeding and 
domestic activities afford interesting behavior. Furthermore, there is an 
additional advantage, since in the case of a particular pair of birds, there is, 
perhaps a better chance to avoid variation in individual behavior, which 
may obtain in the morning and evening movements of a mixed bird popu- 
lation. 

The dawn arrival and the evening departure of both the male and the 
female were observed from March 19 to May 21, 1930, in relation to the 
curves of civil twilight, sunrise, sunset and the actual temperatures within 
the hour as obtained from the hourly records of the U. S. Weather Bureau 
at Washington, D. C. The amount of data accumulated is too large to 
present in tabulated form, and for that reason generalizations alone derived 
from these studies will be presented. 

The correlation of departure with sunset was found to be much lower 
than the correlation of arrival with sunrise. This appears to be the usual 
relation for all species of birds that have been studied. These without ex- 
ception have shown less consistent song and activity relations at the close 
of the day than at the dawn of the new day. In the case of the song-birds, 
this applies not only to the time of the song or call notes with relation to 
sunset, but also to their character, regularity and persistence. For some 
reason, the highest correlation and the finest and most typical twilight ex- 
pressions are almost invariably confined to the dawn-twilight period. 

A study of the data obtained for the Screech Owls shows that these 
birds, as in the case of the diurnal species, not only regulate their movements 
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with respect to the time of sunrise and sunset, but are definitely influenced 
by the degree of cloudiness at such times. 

The mean time of arrival for all clear dawns from March 23 to May 21 
inclusive was 15 minutes before sunrise; for all hazy and partly cloudy 
dawns, 10.1 minutes before sunrise, and for very cloudy and stormy dawns 
for the same period 2.0 minutes before sunrise. 

We will now consider the first evening departure of the owls from their 
boxes. This is a positive and simple matter of determination, since through- 
out the day oftentimes, and always toward evening, the little owls may be 
seen clinging to the entrance hole, peering out and patiently awaiting the 
oncoming of evening to begin their nocturnal day, so to speak. The mean 
time of departure for all clear evenings from March 19 to May 19 was 7.8 
minutes after sunset; for all hazy and partly cloudy evenings 8.5 minutes 
after sunset; for all very cloudy and stormy evenings 7.4 minutes before 
sunset. It is obvious that very cloudy weather advanced considerably the 
time of departure, just as it delayed arrival at dawn. 

A similar study was made of the behavior of the male and the female at 
sunrise and sunset. At the time of incubation and care of the young, the 
female invariably passed the day in the box containing the nest. The male 
chose other boxes to his liking, and never encroached upon the domain of 
his mate. This afforded an opportunity to observe their relative behavior 
morning and evening with respect to sunrise and sunset. It was found al- 
most without exception that the male arrived at the box at dawn later 
than the female, on both clear and cloudy mornings. The birds showed the 
same consistent relations with the evening twilight, the male leaving earlier 
than the female. For the period from April 10 to May 21, the mean time of 
arrival of the female at the box was 10.3 minutes before sunrise on clear 
and cloudy days; for the male 2.4 minutes after sunrise. On clear days the 
mean time of arrival for the female was 11.6 minutes before sunrise; for the 
male 6.3 minutes before sunrise. The data and curves which have been 
constructed, show with no shadow of doubt that the time of arrival at the 
box at dawn, and the departure around sunset follow with nicety the sun’s 
curve of rising and setting. The temperature curve shows little or no re- 
lation to the beginning and ending activities of the birds. 

It has been shown that a much closer correlation obtains at sunrise than 
in the evening, not only- with the diurnal birds, but with the nocturnal 
Screech Owls. It is relevant to seek the underlying reasons for this univer- 
sal behavior among the birds. If these relations held with the diurnal birds 
only, it might be considered that general physiological states such as fati- 
gue and other internal conditions attendant upon a long day of activity 
associated with family care would lower the sensitivities and responses of 
the birds in the evening. This is not the case, however, with the owls and 


q 
aa 
if 
| 
if 
ig 
4 
Ag 
a 
| 


302 Auuarp, Adiivity of the Screech Owl a 


other nocturnal birds, for their day begins with evening, after a long diurnal 
rest. For this reason I am inclined to believe that these conditioned ex- 
pressions associated with the evening light in both classes of birds may be 
dependent upon differences in the sensitivity and adjustment of eyes that 
have become light-adapted and those that have not. It is evident that the 
diurnal and the nocturnal birds meet the oncoming dawn, passing from 
conditions of low light to light of higher intensity levels with a completely 
relaxed and non-adjusted eye. On the other hand, the eyes of both classes 
of birds at the close of the day are passing from a condition of extreme light 
adaptation to light intensities of progressively lower values. It is possible 
that these contrasting conditions may explain to a greater or less degree the 
consistent discrepancies actually existing between the dawn and the evening 
relations. It appears that the relaxed eye in darkness may be more highly 
sensitive to finer gradations of increasing low intensities than the same eye 
passing from a state of highest light adaptation to gradations of lowering 
intensity levels. It is possible that the owls, possessing eyes much less ad- 
apted to the strong intensity levels of full daylight than the eyes of the 
diurnal birds, find even more difficulty in appreciating definite gradations 
of lowering intensities following an adaptation to conditions of bright 
daylight. Whatever the true explanation, the facts alone have their in- 
terest in the behavior of the birds. 

We may also ask why the male tends to prolong the activities of the night 
by coming in later at dawn and leaving earlier in the evening? We may as- 
sume that his eye is adaptable to a higher light-intensity level than that of 
the female, or we may assume that his activities during the breeding season 
demand a period of maximum duration to feed successfully, himself, and 
at the same time assist in feeding the young, and adding food to the larder 
of the sitting female as he does. On the other hand, it is quite as reasonable 
to assume a greater solicitude on the part of the female when family life 
has begun. At present, these are merely surmises, yet it is significant that 
observations of the dawn arrival and evening departures of the Starling 
throughout the season show comparable relations at the time of nesting. 

A study of the data and curves of the Screech Owls, showing the relation- 
ship of activity to sunrise and sunset, reveals other trends which deserve 
some consideration in connection with the first-morning and last-evening 
activities of some of the strictly diurnal birds. In the case of the crepuscular 
or nocturnal owls, the curve of the time of dawn arrival after April 15, 
swings rapidly toward and becomes even later than the curve of sunrise. 
In the case of the evening departure, the time of leaving likewise swings 
sensibly into or becomes even earlier than the time of sunset. 

The facts seem to be that during the period when young birds have ap- 
peared in the family life, both parents are impelled to prolong to the maxi- 
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mum their working hours, arriving late at their boxes to close their night- 
time labors at dawn, and departing early in the evening to begin their 
activities. These relations are of particular interest, for data at hand indi- 
cate that the same trends of behavior are shown by a number of diurnal 
birds. The Starling parents, for instance, arrive earlier at their boxes coin- 
cident with the nesting season in May than during the autumn and winter. 
They likewise show a pronounced reluctance to leave their nests and broods 
in the evening, and actually prolong their stay well into the deep dusk after 
sunset, whereas, in the winter time they leave for their city roosts while the 
sun is in plain view well above the western horizon. Whatever the true 
explanation, the birds, those of diurnal and those of nocturnal habit, ap- 
pear inclined to increase their working hours at the time when the baby 
brood is calling for the maximum expression of their attention and energies 
to rear them successfully. 

It is interesting to note that S. E. Ashmore (“Time of singing of the Goat- 
sucker,’ British Birds, vol. 28, pp. 259-260, Feb. 1, 1935) in the case of the 
nocturnal Goatsucker in England, found similar relations with sunrise and 
sunset such as I found with the Screech Owls in 1930. He found the time 
intervals of the beginning of song to differ with morning and evening, the 
song starting an average of fifty minutes before sunrise, and only thirty- 
five minutes after sunset. He also noted that the greatest departures be- 
fore sunrise and after sunset came at the middle of the song season, and 
hazards the opinion that this was due to a timing with the activities of 
certain moths and other creatures in its diet. Whatever the true explana- 
tion, it is evident that our observations of two crepuscular birds, mine deal- 
ing with the Screech Owl in America, and Ashmore’s dealing with the Goat- 
sucker in England, are in close agreement. 


Washington, D.C. 
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A COSTA RICAN RACE OF JARDINE’S PYGMY OWL 
BY LEON KELSO 


AFTER an extensive examination of specimens it appears that Costa 
Rican examples of Glaucidiwm jardinii differ from those of the remainder 
of the bird’s range. They are therefore characterized as a new race:— 


Glaucidium jardinii costaricanum subsp. nov. 

Type.—Adult unsexed, U. S. National Museum, No. 90,392, no date; Costa Rica; 
collected by Dr. van Patten. ; 

Subspecific characters.—Brown phase similar to that of Glaucidium j. jardinii but 
the rounded white spots on outer edges of two outermost primaries less than 1.5 
mm. in diameter or absent, instead of being 1.5 mm. or more broad; red phase 
similar to that of Glaucidium j. jardinii but hind neck, back, and upper wing coverts 
a deeper, brighter rufous; primaries mostly sooty to blackish brown with only a few 
narrow spots of lighter on the outer webs, instead of having regular bands or bars of 
broad, lighter spots; breast, abdomen and flanks a plain deeper cinnamon-rufous 
instead of being faintly barred or streaked with lighter; legs plain cinnamon-rufous 
or hazel instead of being faintly barred with brown. 

Measuremenis of type.—Total length, 157 mm.; wing, 99; tail, 54.5; culmen, from 
cere, 10. 


Range.—Temperate to Subtropical Zone, Costa Rica to Panama. 


Remarks.—Six specimens of the new form and eleven of the old have been 
examined. The brown phase of the former has the sides of the breast and 
flanks with slightly more of a buffy or ochraceous wash. The average mea- 
surements of the two forms do not differ greatly. The typical race ranges 
from Colombia to Venezuela, the Guianas (?), Peru, Ecuador. 

The limited climatological data available for Central America indicate 
that the humidity there is greater than at similar altitudes in northern South 
America. This may account for the deeper rufescent and brown colors that 
characterize the race described here and such forms as Pulsatrix perspicil- 
lata saturata, Pulsatrix p. chapmani, Otus trichopsis mesamericanus, Lopho- 
striz cristatus wedeli, Strix fulvescens, Ciccaba virgata virgata, Glaucidium 
minutissimum cobanense, Glaucidium m. rarum, and Tyto alba guatemalae. 


Washington, D.C. 
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A NEW WOOD OWL FROM SIAM 


BY ESTELLE H. KELSO 


ComMPARISON of specimens indicates the existence of an undescribed race 
of Strix indranee in Lower Siam. The species is represented by a smaller 
and darker form at the southern end of the Malay Peninsula, and by larger 
and paler forms in northern Siam, India, and China. The following is 
intermediate between the former and the latter group:— 


Strix indranee rileyi subsp. nov. 


Type.—Adult female, U. 8. National Museum, No. 169,691, Khaw Nok Ram, 
Trong, Lower Siam, altitude 2000 feet; 1899; collected by W. L. Abbott. 

Subspecific characters.—Nearest Strix i. maingayi of Malacca but crown darker- 
blackish brown; middle and greater wing coverts with less numerous bars of lighter 
brown; dark-brown shade on chest more pronounced; ground color of breast, sides, 
flanks and abdomen more grayish-buffy white instead of light ochraceous-buff. 

Measurements of type.—Total length, 475 mm.; wing, 377; tail, 210; culmen, from 
cere, 27. 

Range.—Trong, Lower Siam. 


Remarks.—This form differs widely from the other races of the species. 
It differs from Strix i. indranee by the deeper blackish-brown crown and 
back, and from Strix i. newarense by the ochraceous-orange instead of 
grayish, barred with dusky colors on the auriculars; by the brown instead 
of grayish ground color of the chest; and by the much smaller size. It 
differs from Strix 7. shanensis in the dark-brown ground color of the chest; 
in the less conspicuous white patch on the throat; and in the shorter tail. 
From Striz 7. ticehursti it differs in the brown ground color of the chest and 
in the grayish-white bars on the hind neck. It differs from Strix 7. laotiana 
in having deeper ochraceous-orange on the auriculars; in the less numerous 
and less conspicuous grayish bars on scapulars, wing coverts, primaries, 
secondaries and tail; in the brownish ground color of the chest; and in the 
much smaller size. 

It is named for Mr. J. H. Riley of the U. S. National Museum. 

Another specimen,—adult female, No. 159,401, Lay Song Hong, Trong, 
Lower Siam, September 28, 1896, collected by W. L. Abbott,—shows the 
same characters. This and the type had the bill greenish horny; the iris 
dark brown; the claws gray at base, dark brown at ends; and a length of 
19 inches in life. The Lay Song Hong specimen weighed one and three- 
quarter pounds. 

The stomachs of both specimens were examined by the collector. The 
type had eaten locusts; the other, a small bird and a large centipede. 


Washington, D. C. 
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THE CAPE MAY WARBLER IN MAINE 
BY JAMES BOND 


THE status of the Cape May Warbler (Dendroica tigrina) in Maine has 
always been obscure. Brewster stated that it bred abundantly about Lake 
Umbagog, on the New Hampshire border, from 1871 to 1875, after which 
it completely deserted this region (Minot’s ‘Land-birds and Game-birds 
of New England,’ ed. 2, p. 103, footnote, 1895). Since this time, apart from 
some records from Mt. Desert Island and Bucksport (Hancock Co.) and 
Hog Island (Knox Co.), I have been unable to encounter anyone who has 
found this bird nesting in the State. Mr. Arthur H. Norton, of the Port- 
land Museum of Natural History, informed me in May, 1936, that he was 
acquainted with the species on migration only, while Knight, author of 
that delightful book, ‘The Birds of Maine,’ stated that he had never seen 
this warbler in life. For my own part, although I have visited Maine al- 
most every spring or summer for the last ten years, I never met with the 
Cape May Warbler until the present year (1936), when I found, to my de- 
light and surprise, that it was a fairly common summer resident on Mt. 
Desert Island and also located the species during the nesting season on the 
mainland (Washington Co.). My observations on Mt. Desert Island were 
confined to the southern portion of the island where, in the limited area 
covered, as many as ten pairs were found. The birds appeared during the 
last week in May and in all instances the males were discovered singing at 
or near the top of tall spruces. At no time was a male seen to descend, when 
feeding, lower than twenty feet above the ground. 

Throughout the period of observation, from May 28 until June 15, the 
males were almost constantly in song, although there was a notable falling 
off in song in the second week in June. The males had no particular ‘sing- 
ing tree’ as many warblers have, but each bird confined itself to a very 
restricted locality, keeping within a radius of approximately a hundred 
yards. Most of the birds seen were in thick spruce growth, but one pair 
was located, near Ship Harbor, in more open, mixed growth with scattered 
clumps of spruce. I decided that these birds would be the easiest to study 
and, after two days of futile watching, was finally fortunate enough to find 
the female building near the top of a black spruce. This was on June 2. 
The female appeared at the nest with building material on an average of 
about once every ten minutes. Her flight to and from the nest was ex- 
ceedingly rapid so that I had to keep my eyes glued to the spot in order not 
to miss her. That afternoon I located her about a hundred yards from the. 
nest collecting the hair of a collie dog that had been buried by someone and 
later dug up by foxes. Here the female was remarkably tame, allowing me 
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to approach within a few feet, in marked contrast to her behavior near the 
nest. The following day (June 3) she was still building, though her visits 
to the nest were mor: infrequent. The male took no part in building as far 
as I could ascertain, but was usually singing not far away. When near the 
nest, his song was much weaker. I saw him but once accompany the female 
to the nesting tree, and even on this occasion he remained a few feet from the 
nest itself. At times, however, when the female was working on the nest, 
the male would fly with rigid wings just above her. This was a characteris- 
tic courting display, noted with other individuals. Or Tune 8, the nest was 
examined and found to be completed but without eggs. On June 15, the 
tree was again climbed and on this occasion the nest contained six eggs. 
The female was not on the nest and I cannot say if the set was complete 
as the species is known on occasion to lay as many as eight eggs. About 
ten minutes after I reached the tree, the female appeared chipping excitedly 
but the male was nowhere in evidence. The nest, apparently the first to 
have been found in the United States, was situated thirty-eight feet above 
the ground against the trunk of a black spruce approximately four feet from 
the extreme top of the tree. It was remarkably well hidden and was com- 
pletely invisible from below, even with the aid of a twelve-power binocular. 
It was a rather bulky cup, composed of plant stems and grasses and a little 
plant down and sphagnum moss, with a soft lining of feathers and dog’s 
hair. The eggs are white, heavily marked, chiefly about the larger ends, 
with various shades of reddish brown, lavender-gray and black; they mea- 
sure 16.3 x 12.6 mm.; 15.7 x 12.2; 16.2 x 12.0; 16.1 x 11.9; 16.0 x 12.2; and 
16.2 x 12.8, respectively. In view of the fact that all nests of the Cape May 
Warbler that have been found in Quebec (‘Auk,’ vol. 34, pp. 410-413, 1917), 
northern New Brunswick (‘Auk,’ vol. 36, pp. 38-39, 1919), and Maine have 
been near the tops of tall spruces, it would be wise to regard the “ classical” 
nest taken near St. John, New Brunswick, by Banks as that of a Magnolia 
Warbler, as is indicated not only by its situation but by its construction, 
for the nest of the Cape May Warbler is a decidedly more bulky affair. I 
mention this since recent books still perpetuate this undoubted error, 
ignoring the information that has been gleaned during the past twenty years. 

As I never have seen a good rendering of the song of the Cape May War- 
bler, the following might prove useful to field observers in the future. In 
Maine this consists of a rather monotonous tseet-tseet-tseet-tseet, with a rising 
inflection to each note. It might also be described as resembling a repeti- 
tion of the second note of the couplet of the common song of the Black and 
White Warbler, which to my ear resembles we-seet, we-sect, we-seet, we-seet; 
but the notes of the Cape May Warbler are more penetrating than are those 
of the Black and White Warbler. 

I have never, even in the present year, seen the Cape May Warbler at 
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any distance inland in Maine, for the birds evidently favor the cool, coastal 
section within the limits of the Canadian Zone; and it may be mentioned 
that within a mile of Ship Harbor there were apparently nesting such 
northern species as the Acadian Chickadee, Ruby-crowned Kinglet, Ten- 
nessee Warbier, Yellow Palm Warbler, Bay-breasted Warbler (several 
pairs), and Wilson’s Warbler. 


Academy of Natural Sciences, 
Philadelphia, Penna. 
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LECONTE’S SPARROW BREEDING IN MICHIGAN 
AND SOUTH DAKOTA 


BY LAWRENCE H. WALKINSHAW 
Plates 21, 22 


LatHamM first described Leconte’s Sparrow (Passerherbulus caudacutus) 
from the interior of Georgia in 1790 (1). On May 24, 1843, Audubon (2) 
collected a specimen along the upper Missouri, but it was nearly thirty 
years before another specimen was taken (in 1872) by Dr. Linceceum in 
Washington County, Texas (3). The following year, 1873, Dr. Coues (4) 
took five specimens on August 9, between the Turtle Mountains and the 
Mouse or Souris River in North Dakota, and a sixth on September 9, at 
Long Coteau River, North Dakota. Since that time many ornithologists 
have covered the favorite habitat of the species, and its breeding range and 
winter distribution have been gradually discovered. 

The A. O. U. Check-list of 1886 gave the range as “ From the plains east- 
ward to Illinois, So. Carolina, and Florida, and from Manitoba south to 
Texas” (5). The 1931 Check-list (6) states: “ Breeds in the Canadian and 
Transition zones from Great Slave Lake, Mackenzie, southern Saskatche- 
wan, and Manitoba southward to North Dakota and southern Minnesota. 
Winters from southern Kansas, southern Missouri, and western Tennessee 
to Texas, Florida, and the coast of South Carolina, and occasionally to 
North Carolina. Casual in Ontario, Illinois and New York; accidental in 
Idaho, Utah and Colorado.” 

In Canada the species has been found breeding in the eastern part of 
Alberta (7, 8, 9, 10). I found it on June 17, 1936, along the western shores 
of Buffalo Lake only a few miles from Bashaw in central Alberta. On a 
visit to this area on June 20, an undoubted nest of the species was found, 
but heavy rains, which preceded these visits, had flooded the entire area 
and destroyed all of the ground nests in the region. It has also been found 
breeding in southern Saskatchewan (8, 9, 11, 12) and southern Manitoba 
(8, 13, 14, 15, 16). Specimens have been taken as far as Hay River to the 
northwest, on the southwestern shores of Great Slave Lake (17) and at the 
mouth of the Athabasca River in northeastern Alberta (17) and in the 
Battle River region of central Alberta (18) during the summer months, 
where it undoubtedly breeds. There are two records from Ontario, north 
of Lake Superior, during the summer months (19, 20). In the United States, 
the species has been found breeding in North Dakota (21, 22), South Dakota 
(23), Minnesota (24, 25), twice in northern Illinois (26, 27) (eggs, without 
adults or photographs) and now in the extreme eastern part of the Upper 
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Peninsula of Michigan. There is a sight record from Montana (Billings) 
(28) but there are no summer records from Wisconsin (29, 30). 

The South Dakota breeding record, so far as I can find, has never been 
published. Among the many letters written, one reply received from 
Professor W. H. Over, of the Museum of Zoology, University of South 
Dakota, stated that there was in their collection one set of four eggs taken 
in Miner County, South Dakota, June 1890 (no date of monthon specimens), 
and that the card showed that the female was shot. The nest was concealed 
in high grass on marshy ground and was collected by Frank A. Patton. In 
a more recent letter Professor Over states that Patton found another nest 
a few years before his death but these specimens cannot now be found. 
Another record from South Dakota yet without specimens was made by 
Agersborg in 1883 (31). 


BREEDING IN MICHIGAN 


Because of its secretive actions and unimpressive, insect-like song this 
sparrow probably has been overlooked in many regions where it may be 
more or less common. During May, 1934, it was found and a male and 
female were taken at Munuscong State Park in Chippewa County, Michigan 
(32). While visiting this area in June, 1934, I found Leconte’s Sparrow to 
be one of the common sparrows about the drier border of the marsh. My 
observations during the few days spent there were as follows: June 8, one; 
June 9, five; June 10, two; June 11, two; June 12, eight; June 13, five and a 
nest with two eggs which probably belonged to this species, but were de- 
serted by the parent before I could collect it; June 14, five (one male col- 
lected) and June 15, two; thus an average of nearly four birds observed 
per day. On a visit to the region September 1 and 2, 1934, I was unable to 
locate the species but since the birds are so hard to flush it is possible that 
they were still there. 

On a visit to the same area during June, 1935, I did not intend to study 
the Leconte’s Sparrow, but rather the Yellow Rail (Coturnicops novebor- 
acensis) which had been found nesting there (Gillett, Francis C., June 13, 
1934). After several days spent in extensive search with a dog during which 
no rails were to be found or heard, I decided to study Virginia Rails (Rallus 
limicola limicola) and Leconte’s Sparrow. My observations of the sparrow 
for 1935 were as follows: June 2, one; June 3, five; June 4, four and nest 
with five eggs; June 5, three; June 6, ten; June 13, one; June 14, seven and 
questionable nest with five eggs; June 15, eight; June 16, five; June 17, six; 
June 20, one; and June 21, five (one male collected). In addition to these, 
I observed two singing males on June 12 one hundred miles to the west on 
the Seney marshes north of Germfask, Schoolcraft County, while searching 
for a nest of the Sandhill Crane (Grus canadensis tabida). Three more birds 
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were located at this same place on June 19, but I was unable to collect any, 
even though I spent a good many hours in a drenching rain pacing back and 
forth waiting for the spasmodic, insect-like song to aid in finding the birds. 
If one were found, by the time I approached near enough, the singer had 
disappeared beneath the rank vegetation; nor was I able later to flush the 
bird. It was so cold that the birds were not singing so frequently as on 
ordinary days but only once or twice in half an hour’s time. It seems logi- 
cal that one should find Leconte’s Sparrow on these marshes throughout 
the Upper Peninsula, where the habitat is grass- or sedge-covered and wil- 
low-dotted, since it has been located in the extreme eastern part of the 
peninsula. 

Unlike the habitat of fine grasses and sedges, noted by most observers, 
that at Munuscong Bay, where the sparrow was not uncommon during the 
summer months, was the drier border of a rush-grown marsh, where the 
most conspicuous plant was Scirpus validus (Vahl). During June, the marsh 
growth consisted almost entirely of this rush; masses of old dead rushes 
strewed the ground as the past seasons had left them, with new stalks pro- 
truding from these masses. Intermixed with these were many little wil- 
lows, mostly about one or two feet in height. At Buffalo Lake, Bashaw, 
Alberta, a very similar rush was the dominant plant but there were no wil- 
lows of any size on the entire area. In small bunches among the Scirpus 
validus at Munuscong, were to be found some small sedges and additional 
plants, including Carex prairia Dewey, Eleocharis palustris (L.) R. and S., 
Sium cicutaefolium Schrank, Mentha arvensis L., var. canadensis (L.) Briquet, 
Lycopus americanus Michl. and Aster patens Ait. in this particular border 
inhabited by Leconte’s Sparrow (plants analyzed at the Herbarium, Uni- 
versity of Michigan). This area, only eight or ten years previously, was 
covered with water to a depth of several feet. It is bordered by tall, dense 
grasses, which come to a definite sharp end where probably the shore line 
stood during the period of higher water. In this grass-grown area the 
Short-billed Marsh Wren (Cistothorus stellaris) and the Blue-winged Teal 
(Querquedula discors) were found nesting. Then approaching the bay in 
the area of fallen dead rushes with its numerous small willows, where tue 
Leconte’s Sparrow was found, occurred also the Spotted Sandpiper (Actitis 
macularia), Wilson’s Snipe (Capella delicata) and the Savannah Sparrow 
(Passerculus sandwichensis savanna). The Yellow Rail (Coturnicops nove- 
boracensis) was found at the extreme outer edge of this area in 1934. To- 
ward the river the water covered the entire area, gradually becoming deeper. 
Here were found the American Bittern (Botaurus lentiginosus), Virginia 
Rail (Rallus limicola limicola), Sora (Porzana carolina) and the Red-winged 
Blackbird (Agelaius p. phoeniceus). Still farther out were found the Pied- 
billed Grebe (Podilymbus p. podiceps) and the Coot (Fulica americana). 
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All of the regions, both in Michigan and in Alberta, where the Leconte’s 
Sparrow was found, seemed liable to become flooded during periods of 
heavy rainfall with the result that many nests were destroyed and young 
drowned. 

My first impression of Leconte’s Sparrow was that it is a very elusive 
bird. If a male was heard singing and one approached to within fifty to 
seventy feet, his song would cease. On pacing over the area the bird might 
be flushed once, when he would fly just over the rushes for about a hundred 
feet, then drop into the matted masses of dead vegetation where he disap- 
peared completely. But, after several minutes of quiet waiting, the same 
wheezy song would be heard and the male located in a similar manner. One 
male was not as wild as the average Munuscong bird, but remained within 
a range of twenty feet. On several occasions he was seen sliding under- 
neath a mass of vegetation only eight or ten feet away, then coming out 
from the other side, craning his neck to see if I were following. If I did 
follow his incessant chipping, he soon widened the space between us and 
finally disappeared. If I returned to the supposed proximity of the nest- 
site, he was there to repeat the performance; otherwise he would soon begin 
to sing. 

On only one occasion did I flush the female from the nest. By locating a 
definite area where the male seemed to sing regularly, as I had often done 
before, I started to search for the nest by systematically pacing off four- 
foot widths. Finally, about a hundred yards from the singing male, who 
in this case paid no attention to me, I flushed a very yellow bird from a 
well-hidden nest with five eggs. The bird appeared too yellow to be a 
Savannah Sparrow, the eggs were different and the nest was built above 
the ground instead of being sunk nearly or quite to the rim as were the 
twelve Savannah Sparrow nests which I had found. I was not sure that 
the nest actually belonged to a Leconte’s Sparrow until after I had erected 
a blind when I watched her return and start incubating. Usually when I 
approached, she could not be seen, but on several occasions she was flushed 
from the vegetation about ten or twelve feet from the nest, dropping out 
of sight about thirty feet farther on. From there her scolding could be 
heard, but on several occasions, she was back on the nest in less than two 
minutes after I had entered the blind. 


AND Ecos 


The nest was built in a perfectly dry area which on two occasions, be- 
came flooded during heavy rains, water filling the lower half of the nest the 
first time, yet the female incubated regardless. The second time, the young 
had hatched, and although I had raised the nest several inches, they were 
drowned. Originally this nest was about 30 mm. from the ground under a 
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mass of fallen last year’s rushes, through which the new rushes were just 
beginning to show. A few short willows were scattered throughout the 
area, two or three of which were very close to the nest. With the greatest 
care I removed rushes from one side of the well-concealed nest, exposing 
it for photography. It was built in much the same manner as that of the 
Henslow’s Sparrow (Passerherbulus henslowi henslowi) which nests in the 
southern part of Michigan. It measured, when fresh, 60 by 60 mm. inside 
and 90 by 120 mm. in outside dimensions. The floor was 30 mm. below the 
top and the walls were from 30 to 35 mm. thick. It was a rather bulky 
affair, yet beautifully constructed. 

The eggs numbered five and one of them weighed on June 4, the day the 
nest was found, 1.7 grams. The remaining four together weighed on June 
14, 6.7 grams, averaging 1.67 grams. They measured: 20 by 14.5 mm.; 
20 by 14.5; 20 by 14.5; 20.5 by 14.5; and 21 by 14.8, respectively. Two of 
the eggs were collected as well as the remaining drowned young and are 
now in the Museum of Zoology, University of Michigan, together with two 
male specimens, one secured in 1934. The ground color according to 
Ridgway’s ‘Color Standards and Color Nomenclature,’ was a pale glaucous 
green with the fine spots and dots which covered the entire egg, drab and 
hair-brown. 

The one egg removed and blown on June 4, the day the nest was found, 
was very fresh, showing no signs of incubation. The first two eggs hatched 
on June 16 between 10 a. m. and noon, the third on June 17 about 10 a. m.; 
the fifth egg was not fertile. From the known time, the incubation period 
for the last egg was at least thirteen days and incubation probably started 
before the last egg was laid. 


WEIGHTS 


The color of the skin of the newly hatched Leconte’s Sparrow was much 
lighter and pinker than that of the newly hatched young in neighboring 
Savannah Sparrow nests. The natal down was grayish. Following is a 
table of the weights of the young for the few days they lived:— 


No. June 16 June 17 June 20 
12 M. 12 M. 

1 1.8 grams 

2 1.7 grams 2.5 grams 4.5 grams 

3 1.7 grams 3.4 grams 


The young drowned on June 19, but were not weighed until June 20. This 
indicates an average of 1.73 grams for the weight of three young on hatch- 
ing; 2.5 grams when one day old; about 3.5 grams the second day; and 4.5 
grams the third. 
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The weights of three adult Michigan specimens (Univ. of Michigan Mus. 
of Zool., 73733, 73734 and 84613) were respectively :— 


Female, May 12, 1934 (T. D. Hinshaw)......... 13.1 grams 
Male, May 11, 1934 (R. E. Olsen)............. 12.3 grams 
Male, June 21, 1935 (L. H. W.)................ 12.8 grams 


This gives an average 12.7 grams. The only other Michigan specimens, at 
that time,—male, June 14, 1934 (L. H. W.), Univ. of Michigan, 84614, and 
male, July 29, 1934 (M. M. Peet), the last in Dr. Peet’s collection,—were 
not weighed. 

NeEstTING ACTIVITIES 


During the many hours spent in the blind, at no time did I observe what 
I considered the male at the nest, whether incubating, feeding or brooding. 
He was always singing in the neighborhood and would occasionally fly over 
the blind, uttering a low call. 

The female incubated, facing either to the north or to the south, the 
direction in which the rushes extended over the nest. Since the markings 
on the back extend along the length, this produced a closer harmony with 
the rushes. 

A few of the notes taken at the blind are as follows:— 

June 5, 2 p. m., entered blind. 2.10 p. m., adult could be heard coming 
through the rushes, and at last came into sight only three feet away, mov- 
ing mouse-like up from underneath the vegetation on to the nest. She was 
very nervous, leaving and returning several times before settling down on 


the eggs. When sitting on the nest, she was so far down that she could 


barely be seen. She left the nest several times during the afternoon so that 
about twenty exposures were made, nor did she pay the least attention to 
any of the noises made in camera operation inside the blind. 

The male sang only four times between 2 and 3 p. m., then once at 3.05, 
after which he was not heard again until 4.10, just as I was leaving the blind. 
Bobolinks sang all around the blind, two snipes winnowed overhead and 
continued long after dark. A pair of Killdeers tried to lead a thieving Crow 
from the neighborhood of their young which I had found the previous day 
only a short distance away. The adult Leconte’s Sparrows seemed inter- 
ested in this same Crow and left the nest with the eggs exposed, returning 
soon after the Grow had gone. Savannah Sparrows were singing nearer 
the edge of the marsh. 

The female almost invariably sat with her body in the direction the rushes 
extended, thus making her markings resemble them so closely that one 
would think she were part of the group. She always moved about when 
settling on the eggs and occasionally turned them with her bill. 

3.20 p. m., rain; she left nest at 3.28 and did not return until 3.45. 
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At 4.10 p. m., I covered the open spot toward the blind and left her to 
the task of incubation. The thermometer registered down in the forties 
that afternoon. . 

June 17, 1935, 11.15 a. m., entered blind; female did not return for twenty 
minutes. Male started singing near the blind (200 feet). Female fed young 
twice during the next twenty minutes, then again at 11.55 when she brooded 
them. 

12 m., as the male was singing, I was surprised to hear the female sud- 
denly burst forth with a loud chit-chit-t-t-t-t. Her bill opened and closed 
rapidly as she did this. 

12.05 p. m., female left the nest. 

12.08 p. m., female returned without food; left almost immediately. 

12.12 p. m., female fed young some small insect; brooded. 

12.25 p. m., female left the nest; immediately returned and brooded. 

12.38 p. m., female left to return immediately and feed young; removed 
excrement and swallowed it; brooded. Male singing. 

12.45 p. m., she walked around the blind inspecting it; returned at 

12.47 p. m., brooded. A few minutes later a Savannah Sparrow landed 
on the blind and sang; she raised her head and nervously glanced in that 
direction but did not leave. 

12.55 p. m., female dashed out a few feet and caught an insect which she 
fed one of the young; brooded. 

1.00 p. m., just an hour to the minute, she repeated the same song chit- 
chit-t-t-t, as the male sang about a hundred yards distant; she left the nest 
a few seconds later. Young edged over out of the sun into a shady part of 
the nest, even though it was a very cool day. (Ordinarily there would have 
been little light to reach them but I had exposed more than half of the nest 
for photography.) Female in leaving hopped along on the fallen vegetation 
for about twenty feet, usually underneath the topmost layer before flying. 
Sometimes she did not fly. 

1.05 p. m., female back without food. 

1.06 p. m., she left nest. 

1.14 p. m., female back with small insects and fed young; removed and 
swallowed excrement. 

1.21 p. m., female off; inspected blind; right back. 

1.45 p. m., female off; walked ten yards then flew. 

1.55 p. m., back and fed young some small insects. 

2.16 p. m., female off; right back. 

2.20 p. m., female off; ate something herself. 

2.30 p. m., female off; swallowed excrement. 

2.40 p. m., female off, right back; 2.46 p. m., off again; 2.48 p. m., fed 
young. 
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The song of the Leconte’s Sparrow is very unimpressive, resembling more 
the song of some insect than that of a bird. It has been described by many 
authors. Seton, in “The Birds of Manitoba’ (1890, p 596) describes the 
song as “a tiny, husky, double note ‘reese-reese’, so thin a sound and so 
creaky that I believe it is usually attributed to a grasshopper.” Roberts, 
in the ‘Birds of Minnesota’ (1932, 2: 393) gives Breckenridge’s impression 
of the song: “The Leconte’s song begins with one short, barely audible, 
squeaky note, followed by a fine high, insect-like buzz similar to [that of] 
the Grasshopper Sparrow and about one second in duration; a tiny, hardly 
audible ‘chip’ terminates the effort” (Red River Valley, June 23,1928). Far- 
ley, in the ‘Birds of the Battle River Region’ (1932, p. 57) says: “ Its soft lisp- 
ing note, ‘tze’, uttered with monotonous frequency as the bird clings to a 
tall grass stem, sounds more like an insect than that of a bird.” 

The song when near at hand to me sounds like z-z-z-buzzzz, and lasts by 
the stop-watch 0.015 of a minute in duration, which is approximately one 
second as stated by Breckenridge. The first part of the song reaches its 
shrillest just at the close, when it can be heard for some distance. It is 
much higher pitched than that of the Savannah Sparrow, heard in the same 
wet meadows, yet the song of the Savannah lasts nearly three times as 
long. Often, when in the blind, another song was heard, sometimes alone, 
again preceding the regular insect-like buzz. This song has been described 
by Peabody (24) as “a dry, creaky e’elree-e’elree-e’elree-e’elree-.” He adds: 
“This note must be rarely indulged in, as I recall having heard it but twice.” 
It is not uttered nearly as often as the other more common song. This 
song resembles a similar one of the Grasshopper Sparrow (Ammodramus 
savannarum australis), and like the song of the latter, it is more often fol- 
lowed by the regular buzzing song. 

The song, both in Michigan and Alberta, was uttered from the top or 
near the top of some dead rush but, if one approached, the singer disap- 
peared so quickly that it was seldom seen. If one pressed too close, the bird 
suddenly darted above the rushes for a short distance, to disappear among 
the masses of dead Scirpus. Very seldom have I observed the bird utter 
the song more than a foot from the ground. Once, while crossing near the 
supposed nesting-site, a male suddenly flew into the air with quivering 
wings, and while maintaining a stationary position, uttered his regular 
song, then dropped again to the dead rushes. The procedure was much 
like the one often given by the Prairie Marsh Wren (7 ¢lmatodytes palustris 
dissaéptus). 

Although I was not awake all of the hours of darkness, the male was 
heard to sing as early as 3 a. m. and as late as 10.30 p. m., long after dark 
here in Michigan. From my cabin door I could easily hear it. For a period 
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of fifteen minutes from 10 to 10.15 p. m. on June 16, 1935, I timed his songs 
with a stop-watch and he repeated the song at the rate of ten times per 
minute, excepting for one minute when it was repeated nine times. At 
dawn it was repeated at about this same rate. For thirty minutes between 
1.45 and 2.15 p. m., on June 17, it was repeated the following number of 
times per minute: 7, 6, 6, 7, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 5, 6, 5, 0, 0, 2, 1, 0, 5, 5, 
0, 7,4,0,0and0. This was at about the regular rate for the middle of the 
day and one will note that the frequency was rather variable. In central 
Alberta the rate corresponded with that in Michigan but daylight is much 
longer there during the nesting season. 

The alarm note was a chip, sometimes single, but more often double, and 
if one were near the nest, it became a very rapid chip-chip-chip-chip-chip, 
then repeated. This was continued until the intruder left the vicinity of 
the nest. Another call heard from the blind as the female approached the 
nest was a very low, barely audible, z-2-zz-z. The male uttered this same 
call at one time when he circled over the nest and returned to his singing 
perch. Then there was the song uttered twice on June 17, 1935, by the fe- 
male on the nest as the male sang nearby. This song was chit-chit-t-t-t-t and 
I have heard the Grasshopper Sparrow, both male and female, utter a song 
almost identical at the nest in southern Michigan (July, 1935). 


SUMMARY 


Leconte’s Sparrow in summer, is a bird of the plains, the borders of grassy 
or rush-grown marshes from the southern shores of Great Slave Lake in the 
northwest of Canada, from the wet grassy meadows of entire eastern Al- 
berta, from southern Saskatchewan, Moose Mountain, Hudson Bay Junc- 
tion and Churchill River, southward, and from southern Manitoba, Lake 
Winnipegosis, southward and eastward to the extreme eastern part of the 
Upper Peninsula of Michigan, west through Minnesota to both North and 
South Dakota; possibly occasional in Montana, Ontario, Wisconsin and 
northern Illinois. 

In migration stragglers occur as far west as Idaho (33), Colorado (34, 35) 
and Utah (36). In the east from Ohio (37, and an October, 1936, invasion 
not as yet published; see this issue of ‘The Auk’ postea ), southern Michigan 
(October, 1936, invasion same as Ohio, postea), Toronto, Ontario (38), and 
at Ithaca, New York (39). The A. O. U. Check-list of 1931 gives in full 
the winter range. 

Summary of the bibliography up to 1900 was published in Ridgway’s 
‘Birds of North and Middle America’ (40). Cooke (41) has summarized 
the migration records up to 1910. 

In studying a nest in northern Michigan, the incubation period was found 
to be at least thirteen days. The female was observed to take sole responsi- 
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bility during incubation, brooding and feeding. The male sang during all 
of the daylight hours, and a great deal during the night, singing with greater 
zest during the darker hours. The song is rather insect-like and in be- 
havior the birds are rather mouse-like. 

Thanks for the many answers to letters must be given to John W. Aldrich, 
Arthur C. Bent, Frank S. Farley, Edward R. Ford, Herbert Friedmann, 
Albert Ganier, O. J. Gromme, O. J. Libby, W. H. Over, James L. Peters, 
Russell Reid, Thomas S. Roberts, Witmer Stone, James G. Suthard, Mil- 
ton Trautman, Winton Weydemeyer and Gordon Wilson. Thanks are 
also due to Drs. Josselyn Van Tyne and Max M. Peet for opportunity to 
study specimens and to Dr. Van Tyne for aid in determining the egg color 
as well as help in use of the library. 
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ENDOPARASITISM IN RUFFED GROUSE NEAR 
HANOVER, NEW HAMPSHIRE 


BY FRANK H. CONNELL AND H. M. DOREMUS 


From previous investigations the Ruffed Grouse (Bonasa wmbellus) is 
known to harbor a variety of parasites, several of which are definitely patho- 
genic. Living in a region where enthusiasm for bird hunting, especially 
grouse hunting, runs high, the sportsmen as a group are extremely inter- 
ested in the welfare of the grouse, and have awaited with considerable ap- 
prehension the predicted arrival of a cyclic disease. Thus, when the authors 
became interested in comparing the incidence of parasitism in local grouse 
with the incidences reported by other workers in the East, the sportsmen 
cooperated with us by contributing the entrails of their freshly killed birds. 

During the hunting seasons of 1935 and 1936, seventy grouse, all shot 
within fifteen miles of Hanover, New Hampshire, were examined for 
parasites of the alimentary tract, but no birds sick or dead from disease 
were obtained. In other investigations of grouse problems, the birds have 
been obtained from large areas, usually including several States, and many 
of the specimens sent in were sick or dead from disease. 

Of the seventy birds examined, it was possible to obtain blood smears 
from but six which were shot by the writers. No blood parasites were found 
in any of these birds. While Clarke (1936), who examined 162 Ruffed 
Grouse from Ontario, recorded seventeen species of animal parasites, he 
states that “the only organism found to be significantly associated with the 
cyclic diminution and compatible with its characteristics was a blood proto- 
zoan, Leucocytozoon bonasae.”’ As far as determining the presence or ab- 
sence of Leucocytozoon in this vicinity is concerned, our few blood smears 
are, of course, practically worthless. Not only were the smears few in num- 
ber, but from the nature of the infection there was slight chance of finding 
the parasite at the time of year that our examinations were made. It is a 
disease of young birds, striking usually during the months of July and Au- 
gust. Infected birds soon perish, or become carriers of a latent infection. 
In such carriers it appears, according to Clarke (1936), that the gameto- 
cytes found in the peripheral blood gradually decrease in numbers with the 
approach of winter, and disappear during the cold months, only to reap- 
pear in the spring. Thus by the time our examinations were made, No- 
vember, infected birds would either have perished or become carriers, so 
that in the latter condition detection of the parasite from a single smear be- 
comes extremely unlikely. 

Microscopic examination of the contents of the alimentary tract of 
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fifty-eight birds revealed fifteen infections of the caeca with the flagellate, 
Trichomonas bonasae, an incidence of 26%. This organism has no known 
pathogenic effect on its host. 

A gross examination of the alimentary canal produced only the nema- 
tode, Ascaridia lineata. This parasite occurred in twenty-two of the seventy 
birds examined, an incidence of 31%. The number of worms found in the 
parasitized birds varied from one to seventeen, with an average of three 
worms per bird. Only one bird carried more than six worms, and fourteen 
of the infested birds had less than three worms each. 

In most of the infested birds Ascaridia was found only in the small 
intestine, but in four cases worms were found in the body cavity. We could 
find no evidence that the worms had made their way into the body cavity 
through the shot holes. In one instance a mature female worm was found 
at the table, having survived cooking in a rather perfect state of preserva- 
tion. It lay along the bone of the leg, between the muscles. Gross (1930) 
suggests that the larvae of Ascaridia lineata on hatching from the ovum 
and penetrating the mucosa of the intestine mmy enter the blood vessels 
and be carried by the blood stream to other parts of the body, there develop- 
ing and thus accounting for the presence of these worms, in a few cases, 
outside of the intestinal tract. It appears to us, however, that adult 
Ascaridia lineata, just as Ascaris lumbricoides of man, may occasionally 
penetrate the unbroken intestinal wall and migrate into the body cavity, 
and, as in the case of the single worm in the leg, stray to other parts of the 
body as well. 

Gross and Allen (1926) reported an infestation with Ascaridia lineata in 
29% of the grouse examined. Clarke (1936) reported Ascaridia infesta- 
tions in 20.9% of the grouse examined by him. Though our records show 
an incidence of 31%, the parasite load per bird was small, an important 
consideration in such infestations where the degree of damage done is to a 
considerable extent proportional to the number of worms carried. Since 
over thirty different parasites and diseases have been reported from the 
Ruffed Grouse, it would seem that with the exception of Ascaridia lineata, 
the birds in and about Hanover are remarkably free from animal parasites. 

Our records show that there was no appreciable difference in the number 
of parasites found in 1936 as compared with 1935, yet it has been reported 
by observers in Hanover, as was noted elsewhere throughout the East, that 
the numbers of grouse had decidedly decreased during the year 1936. Our 
investigation shows no evidence of animal parasites that might be responsible 
for this sudden diminution. In spite of our negative evidence, we are not, 
however, dismissing the possibility of animal parasites as a cause of fluctua- 
tions in numbers of grouse. The importance of the blood parasite, Leuco- 
cytozoon bonasae, in grouse populations should not be overlooked. 
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SUMMARY 


Seventy Ruffed Grouse, shot by sportsmen in the vicinity of Hanover, 
New Hampshire, during the hunting seasons of 1935 and 1936 were ex- 
amined for internal parasites. Twenty-six per cent of the fifty-eight birds 
examined for intestinal protozoans were infested with Trichomonas bonasae. 
Thirty-one per cent of the seventy birds examined for worms were infested 
with Ascaridia lincata. No other parasites were noted. 

Observers reported a marked decrease in the numbers of grouse in this 
vicinity during the season of 1936 as compared with that of 1935, but the 
diminution cannot be attributed to parasitism, Leucocytozoon excepted. 
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A PRELIMINARY LIST OF BIRD WEIGHTS 
BY PAUL A. STEWART 


Tue striking dearth in American ornithological literature of data on the 
body weights of even our most common song birds induced me, in 1929, to 
take up the weighing of birds handled at my banding station. Up to the 
present time 1807 weighings have been made of 1353 individual birds, rep- 
resenting 66 species. 

The initial problem in this investigation was the selection of a suitable 
weighing equipment. Two very delicate scales of the balance type were 
procured, but the manipulation of weights proved so time-consuming as to 
make their use prohibitive. Everett C. Myers (1928), who had experi- 
mented with the Chatillon dietetic spring balance, found it very satis- 
factory for use in taking bird weights. This apparatus is fitted with a re- 
volving dial with which the tare can be eliminated, and the net weight read 
directly from the face. The dial is graduated to grams and the fractions are 
only approximate, but with due care can be read with a reasonable degree 
of accuracy. The readings were frequently checked against a very sensitive 
scale of the balance type, and almost identical figures were shown. Of 
course, an equipment giving a higher degree of accuracy would be desirable 
in certain lines of special investigation, for instance, those involving metab- 
olism. The Chatillon dietetic spring balance was used for taking all of the 
weights here presented, except those of the Crow. The birds are collected 
from the traps and taken to my study to be weighed and banded. There 
the conditions affecting variable weight readings can be controlled to a 
minimum. 

Following banding routine, the birds are placed in a cloth sack, with 
their head in a corner, and snugly wrapped with the length of the sack. 
Thus confined the birds struggle very little, and I have inflicted no injuries 
through the weighing process though, as the above figures show, many 
birds have been involved. A sack six by twelve inches, when flattened out, 
is suitable for birds up to the size of Bob-white. The card system is em- 
ployed for the preservation of the records, and each bird is given its indi- 
vidual card. The date and hour of the weighing, the age and sex (when 
known) of the bird, together with remarks on the approximate amount of 
ingested food, as influenced by availability prior to weighing, are parts of 
each entry. Ifa bird is taken in such a manner that it has had opportunity 
to feed right up to the time of weighing, the note under the last-named 
heading is simply “Plus.” If a bird is confined in a trap out of reach of 
food, or is not weighed immediately on capture, this is indicated by the 
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symbol “TM,” or “Trap Minus.” Record is likewise made of various 
other conditions with pertinent symbols. 

Bird weights vary considerably according to the hour of day at which 
they are taken. The minimum readings for diurnal birds are taken in the 
early morning, while the peak is gained in the late afternoon. Generally 
speaking, there is a steady morn to eve rise, with a slight mid-day smooth- 
ing or even slumping of the curve (see Table 2). If this variation were to be 
counteracted by arriving at some arbitrary basis as to what should be con- 
sidered the “true” weight of a bird, there would undoubtedly be much 
difference of personal opinion. Some might favor the evening bird with a 
well-filled stomach; others the morning bird with the minimum of extrane- 
ous matter in the form of ingested food; while still others would strike a 
mean between the two extremes. Theoretically, this last is the principle 
by which most of the published averages are reached. When a hundred or 
more birds are weighed at various times of the day the mean, or mid-day 
weight should be represented in a fair way by the resulting average. 

It is obvious, too, that an average struck with indifference to the time of 
weighing of individual birds may be influenced by better representation of 
records for some special time of day. If birds trapped more readily in the 
morning the average would be kept down; if their response at the traps 
were greater in the evening, the average would be raised. Several hundred 
samples studied for the purpose show the mid-day mean to be represented 
almost perfectly in the average of my weighings made throughout the day. 

The traps are attended at frequent intervals so that no bird is confined 
for an unduly long period. Even thus, birds found in the second chamber 
of the Government sparrow trap are not directly comparable with those 
taken from the drop trap, for instance. Fifty-three “trap minus” Song 
Sparrows compared with 143 birds of this species, which definitely had not 
been artificially deprived of food, give a difference of 0.89 grams in favor 
of the food “plus” series. In the final analysis only the significance of the 
time of weighing is destroyed. The weight of a 10.00 a. m. bird taken 
in the Government sparrow trap is about equal to the 8.00 a. m. bird taken 
in the drop trap. Birds which enter the trap in the early morning seem to 
consume enough food before proceeding into the trap’s second chamber, 
to keep the later-taken weight up to the early-morning average. Unless 
there is due reason for rejection, all such weighings enter into the average. 

Some birds, notably the House Wren, that enter the traps solely out of 
curiosity, fail to find food to their liking, and so might be considered as 
deprived of it; while others might be of such a nervous temperament that 
even if their natural food be available in abundance during confinement in 
the trap, they would fail to partake of it. No allowances are made for such 
exceptions, since they cannot be detected with suitable accuracy. 
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TaBLe 1 
Weight in Grams of 66 Species and Races of Ohio Birds 


| 
3 

Falco sparverius sparverius......... a's 1 123.00 123.00 123.00 1 123.00 123.00 123.00 
Colinus virginianus virginianus........ 108 227.50 128.00 186.77 108 227.50 128.00 186.77 
1 36.00 36.00 36.00 1 36.00 36.00 36.00 
‘2 227.75 206.00 216.87 2 227.75 206.00 216.87 
47 27.00 21.00 23.33 47 27.00 21.00 9323.83 
5 96.75 67.00 67.50 5 .75 67.00 67.50 
Melanerpes erythrocephalus........... 4 69.50 66.50 68.50 4 69.50 -50 68.50 
Dryobates villosus villosus............. 2 73.00 71.00 72.00 2 7.00 71.0 Ta 
Dryobates pubescens medianus......... 16 29.50 23.75 26.75 16 29.50 23.75 26.75 
Sayornis phoebe................ 7 21.50 17.00 20.00 7 21.530 17.0 
Empidonax minimus................. 2 13.00 10.50 11.75 2 13.00 10.50 11.75 
Otocoris alpestris alpestris........... ‘ 9 48.00 30.25 43.09 9 48.00 30.25 43.09 
Otocoris alpestris praticola............ 8 47.00 28.50 37.70 8 47.00 28.50 37.70 
Otocoris alpestris (race?)............. 10 51.25 40.50 43.30 10 51.25 40.50 43.30 
Hirundo erythrogaster................ 4 18.00 17.00 17.75 4 18.00 17.00 17.75 
Corvus brachyrhynchos brachyrhynchos . 1 482.75 482.75 482.7 1 482.75 482.75 482.75 
Penthestes atricapillus atricapillus..... 3 11.00 9.25 10.41 3 11.00 9.25 10.41 
Baeolophus bicolor................... 52 24.00 17.00 18. 52 24.00 17.00 18.96 
Sitta carolinensis carolinensis......... 35 23.25 17.25 20.36 35 23.25 17.25 20.36 
1 10.25 10.26 10.25 1 10.25 10.25 10.25 
Troglodytes domesticus baldwini....... 67 13.00 9.00 11.36 67 13.00 9.00 11.36 
Nannus hiemalis hiemalis............ 2 9.50 8.50 9.00 2 9.50 8.50 9.00 
Thryomanes bewicki bewicki ere 1 10.75 10.75 10.75 1 10.75 10.75 10.75 
Dumetelia carolinensis............... 5 39.75 34.00 35.55 5 39.75 34.00 365.55 
1 66.00 .00 66.00 1 66.00 66.00 66.00 
Turdus migratorius migratorius....... 15 81.00 62.25 73.34 11 81.00 65.00 74.87 
CE 6 32.00 27.00 29.12 6 32.00 27.00 29.12 
Corthylio calendula calendula......... 1 6.50 6.50 6.50 1 6.50 6.50 6.50 
Anthus spinoletia rubescens........... 5 24.00 19.00 23.16 5 24.00 19.00 23.16 
Bombycilla cedrorum................. 19 40.25 32.00 36.84 19 40.25 32.00 36.8% 
Lanius ludovicianus migrans.......... 1 43.75 48.75 43.75 1 43.75 48.75 43.75 
Sturnus vulgaris vulgaris............. 82 96.00 59.00 74.66 29 95.00 63.50 77.27 
1 11.90 11.90 11.90 1 11.90 11.90 11.9 
Dendroica magnolia................. 1 8.00 8.00 8.00 1 8.00 8.00 8.00 
Dendroica caerulescens caerulescens... 2 12.00 11.00 11.50 2 12.00 11.00 11.50 
1 11.50 11.50 11.50 1 11.50 11.50 i1.50 
Dendroica virens virens.............. 3 13.00 8.00 9.83 1 8.00 8.00 8.00 
1 8.50 8.50 8.50 1 8.50 8.50 8.50 
1 9.90 9.90 9.90 1 9.90 9.90 9.90 
Dendroica pinus pinus............... 1 11.90 11.90 11.90 1 11.90 11.90 11.9 
Geothlypis trichas brachidactyla........ 3 9.75 9.00 9.50 3 9.75 9.00 3.50 
Icteria virens virens.................. 4 26.00 19.75 23.37 4 26.00 19.75 23.37 
CO Ee 6 29.00 25.00 27.68 3 29.00 26.25 27.% 
Dolichonyz oryzivorus................ 1 36.00 36.00 36.00 1 36.00 36.00 36.00 
Agelaius phoeniceus phoeniceus....... 19 74.50 35.00 64.61 19 74.50 35.00 64.61 
Euphagus carolinus'................. 1 57.00 57.00 57.00 1 57.00 57.00 657.00 
2 38.55 38.55 38.55 2 38.55 38.55 38.55 
Richmondena cardinalis cardinalis..... 6 45.00 39.50 42.37 6 45.00 39.50 42.37 
2 12.50 11.90 12.20 
172 14.50 10.25 13.41 172 14.50 10.25 18.41 
Pipilo erythrophthalmus erythrophthal- 

ches 1 41.75 41.75 41.75 1 41.75 41.75 41.75 
Passerculus sandwichensis savanna... . 2 16.50 16.00 16.25 2 16.50 16.00 16.25 
Ammodramus savannarum australis... 2 16.25 12.00 14.12 2 16.25 12.00 14.12 
Passerherbulus henslowi henslowi..... . 1 13.50 13.50 13.50 1 13.50 13.50 138.50 
Pooecetes gramineus gramineus........ 19 27.00 18.25 21.86 15 27.00 18.25 23.66 
Junco hyemalis hyemalis............. 171 25.10 14.75 :88 171 25.10 14.75 20.88 
Spizella arborea arborea.............. 134 20.50 12.90 18.53 134 20.50 12.90 18.53 
Spizella passerina passerina.......... 93 14.00 9.50 11.12 44 14.00 10.00 11.38 
255 15.00 9.75 11.21 201 15.00 9.75 10.89 
Zonotrichia leucophrys leucophrys.... . 52 37.10 19.90 28.62 31° 31.26 
Zonotrichia leucophrys gambeli........ 1 33.25 33.25 33.25 1 33.25 33.25 38.2) 
Zonotrichia albicollis................ 26 29.50 20.75 24.79 21 29.50 20.75 24.78 
23 19.00 13.00 16.29 23 19.00 13.00 16.29 
Melospiza georgiana................. 10 17.00 13.25 15.88 7 17.00 13.25 15.85 
Melospiza melodia beata.............. 263 25.25 16.00 19.64 169 25.25 16.00 20.25 
Calcarius lapponicus lapponicus....... 3 30.00 27.00 29.00 3 30.00 27.00 29.02 
Plectrophenaz nivalis nivalis.......... 2 34.50 33.00 33.75 2 34.50 33.00 33.70 


1A wintering cripple. 
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TABLE 1—Continued 
Weight in Grams of 66 Species and Races of Ohio Birds 
227.50 152.00 188.30 45 226.50 128.00 185.24 
96:75 (68.00 (82.97 “"2 °78:00 
"73.00 (73.00 73.00 "7100 °71100 “71:60 
29.00 25.00 27.10 9 29.50 23.75 26.30 
| 48.00 30.25 42.68 1 .50 43.50 43.50 
47.00 28.50 37.70 2 42.50 35.50 39.00 
51.25 43.30 2 42.25 40.50 41.37 
19.00 18.00 18.50 2 18.00 17.00 17.50 
23:00 17.50 62 10 23.25 17.25 :10 
81.75 59.00 72.05 86.00 67.00 74.66 5 96.00 63.50 82.35 
27:00 (25:00 (25.83 "29:00 26.25 27:75 
74.50 61.90 66.25 1 35.00 35.00 35.00 
51.00 51.00 51.00 5 45.00 39.50 42.75 
1 33.00 33.00 33.00 34.50 34.50 34.50 


| 
Ep 
| 
| 
| 2 
2 
| 
| & 
31 
94 


328 Srewart, Bird Weights fuk 


While the great majority of weights presented in the list on pages 326 and 
327 are of birds trapped for banding, data obtained from those collected 
for museum specimens are also incorporated. The loss of blood through the 
shot wound must be negligible, and weights of birds thus taken seem readily 
comparable with those of trapped birds. The advantage of being able to 
sex the bird is thus accorded. Weights of birds collected contribute seven- 
teen species and seventy-eight individuals to the list. 

Repeated weighings of the same individuals enter into the average, and 
when a bird is trapped late in the evening it is retained and its weight on 
the following morning is also used. All weights are given in grams, and 
fractions are carried only to the nearest hundredths. All weights are of 
birds captured in the general vicinity of Leetonia, Ohio. 

These data are so meager that it seems almost useless to attempt de- 
ductions; and the writer is aware «hat quite opposite conclusions might be 
forthcoming from a less limited series of notes. However, it seems proper 
to mention some of the problems raised, and to apply the data thereto, as 
a suggestion for the collection of further notes. It was hoped that it might 
be possible to separate the sexes, at least of certain species, on the basis of 
their weights. This of course, could be done in the case of the Red-winged 
Blackbird and some others, but the majority of small song birds which are 
not separable by plumage differences are no more separable by size differ- 
ences. Three female Horned Larks give a higher average than fourteen 
males, but both extremes are represented among males. There are nu- 
merous cases also, where the male holds the higher average, but the range of 
the sexes is so great that their weights merge in most instances. The 
situatior with adult and immature birds is quite similar. Adult Starlings 
and Vesper and White-crowned Sparrows give a higher average than do 
their immatures; while in Chipping and Field Sparrows the reverse is true. 
It is well known that young altricial birds acquire a weight in excess of 
their parents (Edson, 1930). Evidently this has all been lost before the 
birds enter the traps readily. 

One hundred sixty-five Goldfinches (Spinus tristis tristis) which were 
weighed at various hours of the day give a fair idea of weight rhythm of a 
bird throughout the day (see Table 2). 

A similar rhythm is shown by other species studied. As already noted 
the low and the high are attained in the morning and the late afternoon, 
respectively. A steady morning increase is maintained until about 11.00 
a. m.; then comes a slight lull through the noon hour until the climb is re- 
sumed shortly after 1.00 p.m. The peak is reached by 3.00 p. m., fol- 
lowed by a decline running through the night. This slumping is broken off 
at the end of the rest period. An overnight weight-loss of about ten per 
cent is sustained in the smaller birds. The ratio diminishes as the size of 
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TABLE 2 
Hourly Weight Rhythm shown by 165 Goldfinches 
Hour Number weighed Average weight 

THOR MA 6 12.04 grams 


the bird increases. In the Bob-white the loss is about five per cent. No 
figures are available to show the percentage egested as feces, and the part 
taken up in metabolic processes. 

Perhaps no other factor is so influential in imposing variation on bird 
weights as is disease and parasitism. The Bob-white offers a striking ex- 
ample. A range of 100.50 grams is shown among fully adult specimens (see 
Table 1). The possibility of the light bird being an immature is precluded, 
since this weight was taken in February. Although necropsy was not under- 
taken in view of findings of the Ohio Department of Conservation, para- 
sitism seems a tenable diagnosis. M. B. Trautman (1933) reports that of 
sixty-five Ohio Bob-white weighed during the winter of 1931-32, 77.62 per 
cent were later found to be parasitised. Perhaps the degree of lightness is 
an index to the extent of parasitism. If all weights of parasitised birds 
could be definitely segregated they might properly be omitted from the 
average. Since no fair line can be drawn without killing the birds, no such 
attempt was made. A sufficient run of light Bob-white was taken during 
1934 to lower the average from 194.79 to 186.77 grams. The earlier average 
was drawn from fifty-five weighings, which seemed a satisfactory series. 

In view of the supposition that birds stop on their migratory journey to 
rest and regain the energy which they have spent, the following case of 
White-throated Sparrow (Zonotrichia albicollis), C93093, seems paradoxical 
(see Table 3). 


TABLE 3 
Loss of Weight in White-throated Sparrow C93093 during a Three-day Stop-over 
Date Hour Weight 
2.00 p. m. .29.00 grams 
Apel 1961... 1.00 p. m. 25.50 “ 
April 30, 1931............ 8.00 a. m. 23.50 “ 
April 30, 1931............ 12.00 m. 24.25 “ 
April 30, 1931............ 8.30 p. m. 23.00 “ 
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As the table shows, this bird steadily declined in weight during a three-day 
stop-over, until a total of six grams was lost. While this bird seemed in 
good health, little confidence can be attached to the record until corrobora- 
tive or disqualifying data are available. It is not definitely known whether 
this bird’s visits to the trap were terminated through death or migration. 

The increasing food scarcity as the winter wears on, may affect the 
weight of birds taken at that season, especially in those that require a com- 
paratively large amount of food, or those that forage in flocks or have a 
limited feeding range. Thus forty-eight Bob-white weighed in December 
give an average of 196.71 grams; while fifty-nine February birds give an 
average of 171.59 grams. Most of the small song birds, however, seem able 
to maintain a nearly constant average throughout the winter months as 
indicated in the case of sixty-six Tree Sparrows (Spizella arborea arborea) 
weighed from December to March (see Table 4). 


TABLE 4 
Average Monthly Weights of Sixty-six Tree Sparrows in Winter 
Month Number of Birds Weight 


Song Sparrows (Melospiza melodia beata) actuaily showed an increase 
through the winter months (see Table 5). 


TABLE 5 
Monthly Weighis, August to April, of 215 Song Sparrows 

Month Number of birds Average weight 
66 19.84 grams 
No weights taken 
22 


Perhaps an increase of weight in winter would not have been anticipated 
among birds subjected to more or less rigorous winter weather conditions, 
such as occur in northern Ohio. Linsdale and Sumner (1934), studying 
Golden-crowned and Fox Sparrows during the winter of 1932-33, at Berk- 
eley, California, found that “both species [Zonotrichia coronata and Passcrel- 
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la iliaca] reached one peak in weight in mid-winter and another, considerably 
higher one just before the spring migration.”” My Song Sparrows failed to 
show a comparable increase before migration, but the rise in weight through 
the winter months, and the mid-winter peak are quite evident. Perhaps 
the Song Sparrow’s habits are such that its food requirements can always 
be met to the extent that it is able to build up a reserve in spite of the long 
nights and cold winters of northern Ohio. Certainly, as has already been 
shown, the Bob-white reacts very differently to Ohio winters. 

Whittle (1929) was led to suspect the existence of a more northern, un- 
described form of the Song Sparrow, from the presence of heavier birds 
during the migration season, at his banding station at Cohasset, Massachu- 
setts. Four of these heavier birds gave an average of 26 grams, which is 
3.48 grams above an average he had drawn from twenty-nine ordinary 
Song Sparrow weighings. During March 1930, Hoffman (1930) also trapped 
an abnormally large Song Sparrow at Lakewood, Ohio, weighing 28.19 
grams. Other banders also have noted these heavier Song Sparrows. It is 
noteworthy, that of the 215 birds of this species which I have weighed dur- 
ing the past six years, none with a comparably high weight was taken, my 
largest bird weighing only 25.25 grams. While this weight nearly approaches 
Whittle’s figures, other information prevents my bird being comparable 
with his. At least, there is evidence against my birds’ being representatives 
of a more northern race of Song Sparrow. My second heaviest bird, weigh- 
ing 25.15 grams, was taken at a late summer date, too early for migration. 
Furthermore, its weight increased from the small Song Sparrow range, to 
the range of the larger birds, thus corresponding with the seasonal rhythm 
shown by 215 weighings (see Table 5). This record is sufficiently interest- 
ing to be worth giving in detail (see Table 6). 


TABLE 6 
Seasonal Weight Rhythm of Song Sparrow C93062 
Month Hour Weight 
August 24, 1931.......... 6.00 p. m. 23.50 grams 
Mareh 11, 1082.......... 8.00 a. m. 25.10 


It will be noted that the lighter weight was taken in the evening, and thus 
represents approximately the maximum for this individual during the sea- 
son represented. The March weight was taken rather early in the morning, 
and if this were to be corrected for comparison with the August weight, 
it would easily be possible to raise the March figure to 26.50 grams, without 
any undue assuinption. This, too, would bring my heaviest Song Sparrow 
well within the range of the heavy birds found by other students of the 
problem. Since some of Whittle’s heavy birds were taken in the autumn, 
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my observations do not invalidate his suggestion of a more northern Song 
Sparrow race. However, I have yet to take an inexplicably heavy bird 
here during the autumn. 

Many more weights from other seasons and localities are desired. Since 
the bulk of my birds were weighed during the migration seasons, it is im- 
possible to follow even one species through its seasonal cycles. What re- 
action does the body weight of birds show as they undergo the moult? To 
what extent do birds store up energy in the form of fat in preparation for mi- 
gration? Do nesting duties sufficiently tax a bird to affect its body weight? 
These and many other problems await the attention of the bird weigher. 
Every bird bander is a potential weigher, and with the thousands of birds 
which are being handled annually for banding, the field of weighing need 
not continue unexplored. 
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THE SPELLING OF COMMON NAMES OF BIRDS 
BY WILLIAM H. CHEESMAN AND PAUL H. OEHSER 


TuE still-uncompleted work of providing correct scientific names for the 
birds of North America has been a task requiring such close attention that 
taxonomists and special committees may be excused for neglecting to de- 
velop a standard and authoritative orthography for the common names. 
Lack of system in this matter, however, has long been an annoyance if not 
a serious handicap to all who have had anything to do with publications 
in which the common names of birds are used, whether they be research 
workers, compilers, popular writers, editors or proofreaders. 

The present writers, as editors in different scientific branches of the 
Federal Government that issue publications on birds,—one in the Bureau 
of Biological Survey, the other in the United States National Museum,— 
find it difficult to be consistently uniform in spelling the common names of 
birds without memorizing arbitrarily set forms or endlessly consulting ref- 
erence works. Two difficulties are at once confronted: (1) if the present 
A. O. U. Check-list is followed as authority, the inconsistencies therein are 
perpetuated; and (2) if the dictionary is followed it is found that the incon- 
sistencies there are as glaring as those in the Check-list. 

The independent writer is free to disregard both the Check-list and the 
dictionary if he so desires, but not so the Government editor because uni- 
formity is desired in the spelling of common names of birds in Government 
publications, not only those of the Biological Survey and the National 
Museum but also those of the National Park Service, the National Zoo- 
logical Park, the Forest Service, the Soil Conservation Service and the 
Bureau of Animal Industry. Among others that make occasional use of 
these names are: the State Department (in treaties), the Treasury Depart- 
ment (in customs regulations), the Federal Archives and the Department 
of Justice (in regulations enforcing bird-protective laws), the Bureau of 
American Ethnology (in miscellaneous Americana) and the Office of Edu- 
cation (in handbooks for teachers and others). No one of these could in- 
sist that the Public Printer follow its individual preference or even the A. 
O. U. Check-list so long as the dictionary (Webster) is followed for the 
sake of uniformity throughout the Governmerit service. Under authority 
of law the Public Printer has directed that all writers and editors in the 
various departments and independent establishments be governed by 
‘Webster’s Dictionary,’ unless an exception’has been made and published in 
the ‘Style Manual’ of the Government Printing Office. 

The result is that in Government publications bird names frequently are 
not spelled in the same way as they are in “The Auk’ and in other orni- 
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thological journals. On suitable recommendation, however, the Public 
Printer may list in the ‘Style Manual’ a standard other than the dictionary 
in exceptional cases. He has done so in the case of ‘Standardized Plant 
Names,’ having incorporated a long list of plant common names spelled 
as approved by a committee of botanists who had made a study in that 
field and proposed changes in the interest of uniformity. 

Before similar recommendations are made in the case of bird names, it 
is desirable that some housecleaning be done with the names as they now 
appear in the A. O. U. Check-list, for even a cursory examination will dem- 
onstrate the need of a little dressing up for public inspection. Otherwise 
one list is as good as any other. The present writers, therefore, have wel- 
comed the opportunity afforded by Dr. Alexander Wetmore to make a 
study of these names and report thereon to the A. O. U. Committee on 
Classification and Nomenclature, of which he is chairman. On Dr. Wet- 
more’s invitation for the writers to serve as a subcommittee of his committee, 
they have reviewed the bird names as they now appear in the fourth edition 
of the Check-list (unabridged, 1931; abridged, 1935) and, without recom- 
mending any change of name, have suggested orthographic changes in the 
interests of analogy and logic, and thus of uniformity. They trust that 
their effort will prove helpful when revision is begun on the fifth edition 
of the Check-list and that in the interim their suggestions may be found 
acceptable to individual writers and to dictionary editors. 

This paper constitutes the report of the subcommittee and was submit- 
ted to the editor of “The Auk’ with Dr. Wetmore’s consent in order that 
the suggestions might be widely known, and thus find ready acceptance 
in the Check-list. It is hoped that the orthography recommended may pro- 
vide a short cut for writers and others who otherwise must depend on mem- 
ory or on reference lists in following either of the present standards, which 
are not consistent in the use of the hyphen, double letters, the suffix ‘ed’ in 
the adjective part of a name, single-word form for misnomers and several 
other particulars. Because the use of the hyphen is especially puzzling, 
Dr. T. S. Palmer once suggested to the senior author that he prepare an 
article on this general subject under the title ‘Hang the Hyphen’! This 
paper, therefore, may serve the double purpose of accepting the invitations 
of both of these ornithologists. 

Before listing the changes proposed, it will be well to outline the princi- 
ples that have governed the subcommittee in recommending a standard 
for uniformity and facility in spelling the names of birds. Though these 
principles have been formulated with special reference to North American 
birds, there is no reason why they cannot apply as well to the English com- 
mon names of all birds. 

There is a proper use of the hyphen, particularly in many compound- 
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adjective modifiers ending in ‘ed.’ In many other compounds formerly 
hyphened, usage tends to consider their evolution as completed and the 
single-word form acceptable. This trend seems to be in the right direction, 
and it is only surprising that the hyphen should persist as it does, partic- 
ularly since it is omitted by many ornithological writers and in many analo- 
gous cases in the Check-list. The hyphen is useful in the period of transi- 
tion during which writers and readers are becoming familiar with two words 
written as one to express a unit idea. The tendency toward one word for 
two or more short ones cannot be objected to, even though the result may 
break up an index somewhat, as when goshawk! is not found among the 
hawks, goldfinch among the finches, or skylark among the larks. In general, 
the single word is to be preferred to the hyphened, and the hyphened to 
two separate words for one name. 

The principles recommended for adoption by the A. O. U. Committee 
on Classification and Nomenclature are as follows: 

Omit the hyphen in the following cases (1-5) :— 

1. In names denoting a body part modified; e. g., yellowlegs, not yellow- 
legs; goldeneye, not golden-eye; greenshank, not green-shank. 

2. In misnomers; e. g., meadowlark, not meadow-lark or meadow lark; 
nighthawk, not night-hawk or night hawk; but quail dove, tree duck, hawk 
owl, ete. 

3. In names that describe a bird’s call, appearance, habitat, or habits 
(except to avoid tripling or doubling certain letters); e. g., bobwhite, whip- 
poorwill, chuckwillswidow, snowflake, woodpecker; but bee-eater, saw-whet, 
heath-hen. 

4. In names abbreviated from a substantive and its unit modifier, formed 
by dropping the substantive itself and the suffix ‘ed’ from the compound 
adjective; e. g., redwing, for red-winged blackbird; rubythroat, for ruby- 
throated hummingbird; roughleg, for rough-legged hawk. 

5. In names containing the word ‘bird’ as part of the name; e. g., catbird, 
mockingbird, shorebird, hummingbird. 

Use the hyphen in the following cases (6-8) :— 

6. In associations of two or more words (possibly including some mis- 
nomers) during the period of transition to the single-word form; e. g., 
man-o’-war-bird. 

7. In all compound-adjective modifiers, as distinguished from those that 
are not compound; e. g., red-winged blackbird, black-bellied plover, yellow- 
green vireo, ant-eating woodpecker; but great horned owl, eastern winter 
wren, American golden plover. 


1 Although in an ornithological journal, the English names of birds when used to designate 
particular species, may be regarded as proper nouns, and hence to be capitalized, this rule is 
suspended in the present article, since the subcommittee is illustrating the usage it recom- 
mends.—Eb. 
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8. In names containing the words ‘cock’ or ‘hen’ to denote both sexes, 
unless usage dictates one rather than two words; e. g., heath-hen; but 
woodcock. 

Use single or double consonants as follows (9-10) :— 

9. In names having an unaccented syllable preceding an added syllable 
beginning with a vowel, use single consonant; e. g., shoveler (one 1). (An 
accented syllable preceding an added syllable beginning with a vowel would 
take a double consonant, as in the word propeller, but no example of this 
is now available in American bird names.) 

10. In words that have been compounded without the hyphen, retain 
the double consonant; e. g., killdeer, bullfinch. 

Use plurals as follows (11) :— 

11. Use the grammatical plurals for individual birds as well as for species 
(-s, -es, ete.), except in vernacular writing; e. g., 2 coots, 2 teals, 2 killdeers; 
not 2 coot, 2 teal, 2 killdeer. 

With a view to achieving further uniformity in the spelling of bird names, 
especially among the many ornithological periodicals that now have vary- 
ing practices, the present writers would suggest two other reforms in avian 
nomenclature :— 

a. Drop the ’s from all patronymics; e. g., the Wilson warbler, not Wilson’s 
warbler. This would be following the precedent of the United States 
Geographic Board in adopting the forms Knapp Landing, Foster Peak, etc., 
instead of Knapp’s Landing, Foster’s Peak, etc., and of botanists in using 
the names Engelmann spruce, Henry maple, etc., instead of Engelmann’s 
spruce, Henry’s maple, etc. 

b. Begin bird names with lower-case letters uniformly, except when they 
are bona fide proper names; e. g., western robin, great gray owl, not Western 
Robin, Great Gray Owl; but Texas woodpecker, Bendire thrasher, Sierra 
grouse, etc. This would be in the interest of desirable restraint and 
consistency in the use of capital letters, and henceof neater pages 
typographically. 

For the use of any who may wish to pursue further the study of the 
common names of animals and plants, from the standpoint of orthography, 
etymology, and suitability, a bibliography is appended. 

In the list that follows there are included names that under the foregoing 
principles would be at variance with either the dictionary (Webster) or the 
Check-list form, or both, and a few exemplary forms requiring no change. 
Proposed changes in both lists are included, even though no correction in 
the Check-list form is necessary, in order that the new list may be of use 
in correcting both. A few of the proposed forms depend, when there is a 
variant spelling, on none of the orthographic principles herein outlined but 
follow the preferred dictionary form or that of some other recognized au- 
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thority, in the interest of the tendency toward simplification in spelling 
(e. g., myna, parakeet, wigeon). The form recommended is given in the 
first column; and the figures in the last column correspond with those given 
to the principles herein enumerated. 


Dictionary form Principle 
Proposed form A. O. U. form (Webster) involved 
auklet, parakeet auklet, paroquet auklet, paroquet _— 
bee-eater bee-eater bee eater _ 
bicolor redwing bicolored red-wing bicolor redwing 


black-and-white warbler black-and-white warbler black-and-white cuit: 7 


black-polled* warbler black-poll warbler blackpoll warbler 7 
bobwhite bob-white bobwhite 3 
bufflehead buffle-head bufflehead 1 
bushtit bush-tit bush tit 3 
canvasback canvas-back canvasback 1 
canyon towhee cafion towhee canyon towhee — 
canyon wren cafion wren canyon wren — 
chuckwillswidow chuck-will’s-widow — chuck-will’s-widow 3 
crane, sandhill crane, sandhill crane, sand-hill 3 
fork-tailed petrel forked-tailed petrel fork-tailed petrel — 
goldeneye golden-eye goldeneye 1 
greenshank green-shank greenshank 1 
heath-hen heath hen heath hen 3,8 
hummingbird hummingbird hummingbird 5 
jacksnipe jack snipe jacksnipe _ 
jay, pinyon jay, pifion jay, pifion cf. canyon 
killdeer killdeer killdeer 10 
man-o’-war-bird man-o’-war-bird man-of-war bird 6 
meadowlark meadowlark meadow lark 2 
myna mynah myna — 
nighthawk nighthawk nighthawk 2 
oldsquaw old-squaw old squaw 2 
ovenbird oven-bird ovenbird 5 
owl, saguaro owl, sahuaro owl, saguaro — 
oystercatcher oyster-catcher oyster catcher 3 
parakeet paroquet parakeet _ 
parakeet auklet paroquet auklet paroquet auklet —_ 
petrel, fork-tailed petrel, forked-tailed petrel, fork-tailed 
petrel, stormy petrel, storm petrel, stormy —_— 
pinewoods sparrow _pine-woods sparrow pinewoods sparrow 3 
pinyon jay pifion jay pifion jay ef. canyon 
poorwill poor-will poorwill 3 
quail dove quail-dove quail dove Not a mis- 
nomer 
redwing red-wing redwing 4 


* Suffix ‘ed’ retained in the modifier in the interest of uniformity; but ‘blackpoll’ 


and ‘spoonbill’ as in principle 4. 


redwing, tricolor red-wing, tricolored 
roadrunner, 1931 
roadrunner road-runner, 1931 
road-runner, 1935 


roughleg rough-leg 
sage-hen sage hen 
saguaro owl sahuaro owl 
sandhill crane sandhill crane 


sandpiper, spoon-billed*sandpiper, spoonbill 
Savannah sparrow Savannah sparrow 


shelduck sheld-duck 
shorebird shore bird 
shoveler shoveller 


sparrow, pinewoods sparrow, pine-woods 
sparrow, Savannah _ sparrow, Savannah 


sparrow, timberline sparrow, timberline 
spoon-billed* sand- spoon-bill sandpiper 


piper 
stormy petrel storm petrel 
surfbird surf-bird 
swan, whooping swan, whooper 


timberline sparrow _ timberline sparrow 


towhee, canyon towhee, cafion 
tree duck tree-duck 

tricolor redwing tricolored red-wing 
tropicbird tropic-bird 
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Dictionary form Principle 
Proposed form A. O. U. form (Webster) involved 
redwing, bicolor red-wing, bicolored redwing, bicolor 


redwing, tricolor 


warbler, black-and-white warbler, black and white warbler, black-and-white 7 


warbler, black-polled* warbler, black-poll 


waterthrush water-thrush 
waterturkey water-turkey 
whippoorwill whip-poor-will 
whooping swan whooper swan 
wigeon widgeon 

wren, canyon wren, cafion 
wrentit wren-tit 
yellowlegs yellow-legs 
yellowthroat yellow-throat 


road runner 3 
roughleg 4 
sage hen 8 
saguaro owl 
sand-hill crane 3 
sandpiper, spoon-billed 7 
savanna sparrow Named for 
the city 
shelduck 
shore bird 2,5 
shoveler 9 
sparrow, pinewoods 3 
sparrow, savanna Named for 
the city 
sparrow, timber-line 3 
spoon-billed sandpiper 7 
stormy petrel _ 
surfbird 5 
swan, whooping cf. whooping 
crane 
timber-line sparrow 3 
towhee, canyon _ 
tree duck Not a mis- 
nomer 
tricolor redwing _ 
tropic bird 5 
warbler, blackpoll 7 
water thrush 2 
water turkey 2 
whippoorwill 3 
whooping swan ef. whooping 
crane 
widgeon 
wren, canyon 
wren tit 3 
yellowlegs 1 
yellowthroat 1 


* Suffix ‘ed’ retained in the modifier in the interest of uniformity; but ‘blackpoll’ 


and ‘spoonbill’ as in principle 4. 
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IN MEMORIAM: FREDERIC HEDGE KENNARD 
1865-1937 


BY ARTHUR CLEVELAND BENT 


On February 24, 1937, there passed on to the Happy Hunting Grounds 
one of the finest sportsmen that ever lived, Frederic Hedge Kennard, who, 
but for his innate modesty, would have been even more widely known than 
he was, as a prominent ornithologist, conservationist and naturalist. He 
shunned publicity and sought no popular acclaim, but, of the quiet, effective 
work that he did behind the scenes, and of the personal and financial back- 
ing that he gave to the many good causes in which he was interested, the 
half will never be known except to a few close friends. 

He was born in Brookline, Massachusetts, on November 19, 1865, the 
younger son of Martin Parry Kennard and Caroline Augusta Smith Ken- 
nard, both of Boston. He had only one brother, seventeen years his senior. 
His early education was at Stone’s School in Boston, whence he entered 
Harvard College and graduated in 1888. He did graduate work for a time 
at the Bussey Institution and the Lawrence Scientific School, and entered 
the employ of Frederick Law Olmstead, the noted landscape architect, in 
Boston. Being dissatisfied with the income he was receiving from this 
office, he went into the employ of the General Electric Company for a while, 
and spent the winter of 1901-02 in the coal mines of Pennsylvania, experi- 
menting with an electric coal-cutter, which did not prove to be a success. 
In 1906, he decided to take up landscape architecture on his own account 
and opened an office in Boston; later on, he also opened an office in Phila- 
delphia. He was very successful in this and built up a large clientele; but 
he retired in 1915, having been laid up for some time with arthritis of the 
spine. During the practice of this profession, many of his clients, knowing 
his interest in birds, sought his advice as to what trees and shrubs to plant 
in order to attract birds. In response to this demand, he published in 
‘Bird-Lore’ for 1912 a long list of trees, shrubs, vines, and herbaceous 
plants, native to New England, bearing fruit or seeds attractive to birds, 
also an illustrated description of a rustic food house. 

Later on, he published in ‘The National Geographic Magazine,’ March, 
1914, a thirty-page article on encouraging birds around the home; this was 
profusely illustrated with excellent reproductions of photographs ef his 
home grounds and other places, showing the best methods of attracting 
and feeding birds. 

Before he retired from landscape architecture, he had become interested 
in developing a chemical compound for various uses in the arts and in manu- 
facturing. He spent many years in experimenting with it and invested 
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much capital in it before it was perfected, but it proved to be a very profit- 
able investment after he had organized a company to promote, manu- 
facture and distribute the product. He received handsome dividends from 
it during his later years. 

In 1896, he married Sarah Harrison Eisenbrey, of a well-known Phila- 
delphia family. She and their five children are still living; there is one 
daughter, Dr. Margaret A. Kennard, and there are four sons, Frederic H. 
Kennard, Jr., Dr. Harrison E. Kennard, Robert M. P. Kennard, and Dr. 
John H. Kennard. There are also two grandchildren. After their marriage, 
the Kennards lived in Brookline for a while, until they bought a large tract 
of land in Newton Centre and built a most attractive home on Dudley 
Road, into which they moved in March, 1907. Here Kennard’s ability 
and experience as a landscape architect were used to good advantage in 
planning and laying out the surroundings of a country-gentleman’s home, 
with spacious lawns, extensive gardens, woodland paths, a pond and a small 
stream. Much of it is heavily wooded, and a great variety of native trees, 
shrubs and herbaceous plants have been planted, making it most attrac- 
tive to birds, as well as to his many friends who have enjoyed rambling 
through his beautiful and interesting grounds. 

Fred Kennard’s interest in birds began in boyhood; his oldest friends 
cannot remember a time when he was not interested in them. Like most of 
the good ornithologists of his generation, he began by collecting birds’ eggs, 
a hobby that has started many a great ornithologist on the road to more 
serious scientific study of birds. His egg collecting, like everything else 
he did, was well done and as near perfection as possible. He was exceedingly 
careful in the identification of his eggs and would not have an egg in his 
collection about the identification of which there was the slightest doubt. I 
well remember how, while I was collecting terns’ eggs with him on Muskeget 
Island, where both Common and Roseate Terns were nesting, he insisted 
on snaring, with horsehair snares, the parent bird on each nest before he 
would take the eggs. He was skillful and scrupulously neat in preparing 
his eggs and would not tolerate an imperfect specimen. Accurate and full 
data were written for each set. At an early age, he began collecting and 
mounting birds; at this he was equally skillful and particular; his large col- 
lection of mounted birds, which he bequeathed to Brown and Nichols 
School, is as nearly perfect as he could make it. He demanded the same 
degree of perfection in his large collection of bird skins, which he formed 
later in life and which is now in the Museum of Comparative Zoology in 
Cambridge. His collection of eggs was donated, some years ago, to the 
Boston Society of Natural History, where he was made Curator of Birds. 
During his earlier and more active years, he had collected and mounted an 
interesting series of groups of hawks, owls and other birds for this museum, 
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showing the nests, eggs and parent birds in their natural surroundings. The 
immense amount of labor involved in securing the nests of the larger hawks 
and owls, with the sections of the trees in which they were built, can be ap- 
preciated only by those who have tried it; this work well illustrates his 
tireless energy and his resourcefulness. 

During his boyhood and college days, Fred Kennard did most of his bird 
work near his home in Brookline, in company with other kindred spirits 
among his boy friends, collecting eggs and learning to mount the birds he 
collected; I have heard him tell many interesting tales of amusing episodes, 
narrow escapes from trouble and ludicrous boyish pranks, as we swapped 
yarns on “ what devils we used to be.” As a result of his local work on the 
Red-shouldered Hawk, he published, in “The Auk’ for 1894, two interesting 
papers, on the history of four pairs of these hawks in Brookline, and on the 
development of the young, showing his ability for careful and accurate ob- 
servation. 

While still in college, he joined the Nuttall Ornithological Club which 
gave so many of us young men the inspiration and leadership of the older 
ornithologists, to whom we looked up for advice and suggestions. In 1892, 
he joined the American Ornithologists’ Union and was elected 2 Member in 
1912. 

His father-in-law owned a camp at Forked Lake, Hamilton County, New 
York, where Fred spent a few weeks almost every summer, from 1892 to 
1903. While there he made some observations on the nesting habits of the 
Red Crossbill and other birds, on which he published two papers in “The 
Auk’ for 1895. 

He belonged to the Duck Lake Club, and afterwards maintained a pri- 
vate camp of his own in that section of Maine; he visited one of these camps, 
either in the spring or summer, almost every year from 1916 to 1934, when 
his camp was burned to the ground with the loss of much valuable fishing 
tackle. Though he spent much of his time at trout-fishing, of which he was 
very fond, he found plenty of time to devote to birds. He was much inter- 
ested here in the nesting habits of the Rusty Blackbird, on which he pub- 
lished a paper in “The Auk’ for 1920. 

After he had become well established in business for himself, he was able 
to take longer trips, farther away from home. He made three trips to 
Florida. His first visit was in 1911, from January 27 to March 7, when he 
made his headquarters at Sebastian. From there he visited Pelican Island, 
where he estimated that there were five thousand pairs nesting. From 
Malabar, with Henry (“Gator”) Redding as guide, he travelled the sixteen 
miles across the prairie to Indian Field, on the marshes of the upper St. 
John’s River, with an ox team, then by boat through the marshes, and on 
foot to Jane Green Swamp. He camped here for a week and spent much of 
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his time hunting turkeys, which his notes indicate were very common here; 
they saw large numbers of them, and shot nine, from which he secured some 
fine specimens. 

He made his second trip to Florida in 1914. The main object of this trip 
was to hunt for Ivory-billed Woodpeckers in the Big Cypress. For this he 
made elaborate preparations; he had Tom Hand for a guide, who was sup- 
posed to know where to find the woodpeckers, and travelled through the 
big swamp extensively in a ‘prairie schooner,’ drawn by two yokes of oxen, 
with a man named Peter for a driver and camp man. Although they ex- 
plored the swamp for a month, from February 14 to March 13, they saw 
only one female Ivory-billed Woodpecker, apparently not mated, which 
Kennard collected. Two more weeks were spent, the same season, explor- 
ing the Okaloacoochee Slough with the same outfit; this he describes as 
“a waterway extending from a few miles south of Fort Thompson, on the 
Caloosahatchee River, in a southerly direction into the Big Cypress, and 
from thence to the Gulf.” 

In both of these regions, they found turkeys and deer rather plentiful, 
and collected a number of interesting birds. This season’s field work is 
fully described in two papers in ‘The Auk’ for 1915, ‘On the Trail of the 
Ivory-bill,’ and “The Okaloacoochee Slough.’ 

In 1921, he spent most of the month of February, with Major Allan 
Brooks and Dr. L. C. Sanford, at Jupiter, Florida, making several short 
trips out from there. He was called home unexpectedly by the death of his 
brother. 

Accompanied by his son, Harrison, Kennard enjoyed an extended trip 
by sea to the Canal Zone, Santa Marta, Colombia, and Jamaica, from the 
last of January to early in April, 1918. Twelve days were spent in the 
Canal Zone, about two weeks in Colombia, and twenty-four days in Jam- 
aica. At all of these places, they were pleasantly entertained and travelled 
about extensively by train, boat and automobile, under the guidance of 
local residents who knew where to take them. Consequently they learned 
much about the regions, their products, their fauna and their flora. Ken- 
nard’s elaborate journal is full of descriptions and sketches of the numerous 
new birds that he saw, with notes on their habits. He became so much 
interested in tropical birds, most of which were entirely new to him, that 
he returned to Panama in February, 1926, with J. D. Smith as taxidermist, 
to make a collection of birds for the Museum of Comparative Zoology. 
Nearly two months were spent in the Almirante Bay region, resulting in a 
large collection of birds, which were identified with the help of James L. 
Peters at the museum. The report on the collection was published by Ken- 
nard and Peters in the ‘Proceedings’ of the Boston Society of Natural His- 
tory (vol. 38, pp. 443-465, 1928). 
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His southwestern trip, with his son Robert, began in January, 1922, 
with a sea voyage to Galveston, Texas, where the immense flocks of Snow 
and Blue Geese aroused his interest. He spent four days collecting around 
Corpus Christi with John Priour and then went to Brownsville, where he 
hunted'with R. D. Camp and with the veteran hunter of chachalacas, E. W. 
Farmer, for nearly two weeks. Mrs. Kennard and their son John joined 
the party at San Antonio, whence they journeyed to southern Arizona, 
making headquarters at Tucson and at Oracle, near the north end of the 
Santa Catalina Mountains. From here they worked the surrounding 
country for over two months, and visited the Baboquivari Mountains with 
Professor C. T. Vorhies. On May 1, they left for Los Angeles, spent a week 
in southern California, and then started east, stopping off for two days at 
the Grand Canyon, and for a week in the Panhandle, to study and collect 
the Lesser Prairie Chicken. 

The following summer, 1923, he was one of a party of well-known ornith- 
ologists invited by Copley Amory, Jr., to visit his camp at Matamek, Que- 
bec, to study the bird life along the north shore of the Gulf of Saint Law- 
rence, in which Mr. Amory was very much interested. 

For the purpose of gathering material for his projected great work on 
the geese of the genus Chen, Kennard made four important trips in four 
different directions. To study the behavior of the Snow and Blue Geese on 
their wintering grounds and to obtain a series of specimens, he and I planned 
an expedition to the great wildfowl resorts on the coast of Louisiana in 1916. 
F. S. Hersey went as my representative, and together they spent over a 
month in this interesting region, as guests of the Delta Duck Club, E. A. 
Mellhenny and other local ornithologists and conservationists. They 
visited all the principal wildfowl resorts and reservations and collected a 
fine series of geese and other birds. At the Delta Duck Club, Kennard 
says, they saw more ducks in two hours than he had seen elsewhere in all 
his life; the records of the Club showed that for the past four years an 
average of over 11,000 ducks had been killed there each year. As to the 
Blue Geese, he says that the noise made by a rising flock can be compared 
only to that of an express train running through a covered bridge at full 
speed. 

In order to study the concentration of Greater Snow Geese in their fall 
migration on the north shore of the Gulf of St. Lawrence, he spent nearly 
two weeks, in September, 1923, at La Bature Island and at Cap Tourmont, 
as the guest of various gentlemen interested in the clubs at these points. 
Here he learned much of their habits by personal observation and by con- 
versations with others, and obtained much data on migration from the 
club records. 

Having heard of the success of F. E. Blaauw in breeding Snow, Ross’s 
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and Blue Geese in captivity, and wishing to learn something about the 
downy young and immature plumages of these birds, he sailed for Europe 
in January, 1927, and visited Mr. Blaauw at his home in Holland. The 
results were not wholly satisfactory, as many of Mr. Blaauw’s birds were 
hybrids, but he did get some information on plumages and colors of the 
soft parts. 

Under the guidance of James Moffitt, he learned something about the 
winter habits of Snow, Ross’s and other geese in their famous resorts in the 
Sacramento Valley, California, in 1929. He hunted there in various fields 
for about two weeks in November and December, had some experience in 
shooting geese and collected some good specimens of those he wanted. Be- 
fore leaving for home, he stopped off for a couple of days in the Yosemite 
Valley. 

On all of his trips Kennard kept very full records in his journals of every- 
thing he did, everywhere he went, all the men he met, the birds he saw each 
day, with notes on habits, sketches and color charts, all of which were care- 
fully typewritten on his return home. These are not only interesting read- 
ing, but are valuable for reference, as guides to future field work. 

His published articles, many of which are referred to above, were nu- 
merous. I find thirty-nine titles in “The Auk’ listed under his name; many of 
these were short notes on the occurrence of unusual birds. Among the 
longer papers, not already mentioned above, were an account of the breed- 
ing of the Brown Creeper in eastern Massachusetts (1905), a discussion of 
the ferruginous stains on the heads of wildfowl (1918), and an interesting 
paper on the treatment of moulds and bacteria on birds’ eggs (1921). A 
few short articles were published in other magazines. His outstanding 
publication on systematic ornithology was on the specific status of the 
Greater Snow Goose, a paper which appeared in the ‘Proceedings’ of the 
New England Zoological Club (vol. 9, p. 85-93, 1927). He claimed the 
recognition of this goose as a distinct species, and proposed to name it Chen 
atlantica; although it still stands as a subspecies on our Check-list, the name, 
atlantica, is recognized as the proper designation for it. Partly as a result 
of his visit to Jamaica in 1918, he became interested in compiling, in col- 
laboration with Outram Bangs, a list of the birds of that island, which was 
published in “The Handbook of Jamaica, for 1920’; in this he modestly gives 
most of the credit to Bangs. 

Much to our regret, Kennard’s great work on the geese of the genus Chen 
was left unfinished. He spent years in collecting material for it, but his 
desire for perfection had postponed from year to year the final digestion of 
the mass of accumulated data and its arrangement in a form suitable for 
publication. Reams of correspondence with men all over North America, 
but especially with those connected with various stations of the Hudson’s 
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Bay Company, and others in the far north, had brought him a great mass of 
data on migrations; but such correspondence was necessarily very slow, 
and he was always hoping for something more to fill in gaps. From these 
data he had made a series of large maps, plotting the spring and fall mi- 
grations of the different species, based on hundreds of records of occurrence. 
The literature had been thoroughly ransacked and indexed, as well as many 
references to his own notes and those of others. He had invested consider- 
able money in a series of beautiful colored drawings by Major Brooks, to 
illustrate the downy young and other plumages of the different species, as 
well as the colors of the soft parts in life. But failing health and other 
troubles, during the latter part of his life, sapped his energy and ambition 
to finish it. We have some hope that we can find someone who will take up 
the work and put it in shape for publication, which it richly deserves. 

But Kennard’s activities were not wholly confined to birds. Through his 
association with Ernest Harold Baynes, he became very actively interested 
in the preservation of the American bison. He was one of the fourteen 
charter members that met in New York, in December, 1905, to organize 
the American Bison Society. He was, during the life of the organization, 
a Life Member, a member of the Board of Managers, a member of the Ex- 
ecutive Committee for a long time, and at one time its Vice-President. He 
was instrumental, with others, in raising a fund of over $10,000 for the per- 
manent establishment of bison ranges in several States and in Canada; he 
contributed liberally to this himself, as did his parents and his wife’s family. 
In September, 1909, he went to Kalispell, Montana, with Dr. William T. 
Hornaday, to purchase the first lot of bison. The Federal Government had 
acquired a tract of twenty-nine square miles in the Flathead Reservation, 
near Ravalli, Montana, on which to establish the Montana National Bison 
Range. The Society having agreed to purchase the bison and deliver them 
on the range, Dr. Hornaday and Kennard visited the Conrad Range at 
Kalispell, negotiated with Mrs. Conrad for the purchase of thirty-four 
bison at $275 each, and selected twelve males and twenty-two females, the 
pick of the herd. Mrs. Conrad also gave to the Society the finest bull and 
the best cow in the herd. These animals were all transferred to the range 
later on and formed the nucleus of a large and flourishing herd, as well as a 
demonstration of what could be done, and was done, to save this noble 
animal. 

This was the beginning of a series of similar efforts to perpetuate the 
species, which proved eminently successful. The bison population in North 
America was steadily increased from a total of 1010 animals in 1903 to 
16,337 in 1926. These were widely distributed throughout forty-two States 
and four Provinces, largely in small groups, but in many cases in herds of 
considerable size. The above figures include 3134 wood bison in Athabasca, 
but otherwise the animals are all pure-blooded American bison. 


| 


348 Bent, In Memoriam: Frederic Hedge Kennard f= July 


Frederic Hedge Kennard was a man of splendid character, of a strong, 
sturdy, New England type. Those who knew him best admired him most. 
Beneath a rugged, somewhat brusque exterior, glowed a kind, generous, 
tender heart. 

Ever ready to lend a helping hand to those who needed it, he won the 
everlasting gratitude and affection of more friends than will ever be known, 
for he seldom referred to such acts of kindness, even to his most intimate 
friends. 

The lovelier side of his nature was known to but few. To most of us, he 
was known as a strong, vigorous “he man,” of unbounded energy, strength, 
endurance and perseverance; nothing daunted him in the pursuit of his 
objectives. Once, while suffering with a severe attack of arthritis of the 
spine, he was forced to wear a heavy pair of corsets, almost equivalent to a 
straight-jacket; but he went on a trip to Maine with me, and could not re- 

sist the temptation to take off the corsets and climb to a saan s nest, 
though he writhed in pain from the effort. 

He was an ideal host; the latch string of his home was always out for the 
entertainment of visiting ornithologists, and many there were that enjoyed 
his genial hospitality, often for long periods. His entertaining was generous, 
but informal; he abhored formal dinner parties, disliked evening clothes, 
and often wore his knickerbockers about the city. As a conversationalist, 
he was most entertaining, always the center of attraction in any group of 
friends, with his keen sense of humor, ready wit and fund of anecdotes. At 
the A. O. U. meetings, his suite of rooms was always a center for the gather- 
ing of groups of convivial souls to enjoy his hospitality. 

His courage was remarkable. During the last five years of his life, he 
knew that he was a doomed man, but for a long time he kept the dreaded 
truth from his family, wishing to spare them the anxiety that he felt. An 
operation in 1932 and repeated X-ray treatments prolonged his life, but 
with much suffering, which he bore with remarkable bravery and cheerful- 
ness, fighting the inevitable with his indomitable spirit, until the spark of 
life faded peacefully away in his last sleep. 
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NEW LIGHT ON MARK CATESBY 
BY ELSA G. ALLEN, PH. D. 


Plate 23 


Few of the early naturalists have left so worthy and so substantial a 
contribution to science and yet such meager details of their biographies as 
has Mark Catesby. In fact, it has often been said that it would be difficult, 
if not impossible, to trace out the story of his life from the scant sources 
available. The progress of this study has therefore been disappointingly 
slow, but through the aid of the American Council of Learned Societies, 
the American Philosophical Society and a fellowship from Alpha Omicron 
Pi Society,of which I am a member, I have been able to seek out in England 
a few details of Catesby’s life while working on the general problem of pre- 
Audubonian ornithology. 

The published matter on this early naturalist is unfortunately limited to 
a few short articles, two by Dr. Witmer Stone (‘Bird-Lore,’ vol. 7, 1905, and 
‘The Auk,’ October 1929) and brief accounts in the ‘Dictionaries of National 
Biography’ and ‘American Biography’ as well as in the older standard works 
of this type. In addition, there are a few scattered mentions of Catesby in 
the ‘Virginia Magazine’ and other Southern journals. 

With these few basic articles to work from it has been a great help to 
meet a collateral descendant of Mark Catesby, Mr. T. Catesby Jones of New 
York, for putting me in touch with whom I am indebted to Mr. Alexander 
Sprunt of Charleston, South Carolina. To Mr. Jones I am indebted for 
information regarding the whereabouts of some of Catesby’s letters and 
other matter. He is the donor, many will recall, of a memorial plaque to 
Colonel Thomas Jones and Mark Catesby in Williamsburg Chapel, Wil- 
liamsburg, Virginia. However, the combined information contained in 
these various accounts and offered by these several leads, still leaves us in 
ignorance of Mark Catesby’s birth and final resting-place, his parentage, 
his education, and most of the details of his adult life beyond the facts that 
he made two trips to America, one in 1712 and a later one in 1722, and was 
elected a member of the Royal Society of London in recognition of the publi- 
cation of his two-volume work “The Natural History of Carolina, Florida 
and the Bahama Islands,’ which came out in separate numbers between 
1731 and 1743. 

FaMILy, PARENTAGE AND BirTH 

According to C. W. Bardsley’s ‘Dictionary of English and Welch Sur- 
names,’ the Catesby family is from the fertile inland county of Northamp- 
ton, and all the Catesbys in the ‘Dictionary of National Biography’ may 
ultimately be traced to this interior section of England and probably had 
their name originally from the Parish of Catesby. 
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On his mother’s side Mark Catesby was a direct descendant of Thomas 
Jekyll, born January 21, 1570, antiquary and historian of the Counties of 
Essex, Norfolk and Suffolk. There were two rather distinguished sons of 
this Thomas Jekyll: Thomas Jekyll, a divine, and Sir Joseph Jekyll, Master 
of the Rolls, knighted in 1700 and a member of the Privy Council, who left 
part of his private fortune to relieve the national debt. A third son of 
Thomas Jekyll was Nicholas Jekyll, apparently not known in public life. 
Nicholas Jekyll was the grandfather of Mark Catesby, and the father of 
Catesby’s mother, Elizabeth Jekyll. On his father’s side also Catesby was 
of the blood of lawyers; for his father, John Catesby, was a magistrate of 
the town of Sudbury in Suffolk and several times its mayor,—and a very 
spirited gentleman and politician he was. He owned considerable property 
in London in the neighborhood of Fleet Street, as well as several farms, 
dwellings and other holdings in Suffolk, some of which he left to his son 
Mark. 

The marriage of Mark Catesby’s parents took place May 16, 1670, and 
is recorded in Foster’s ‘London Marriage Licenses, 1524-1869’: “John 
Catesby, gentleman, about 28, bachelor, and Elizabeth Jekyll of Castle 
Hedingham, spinster, 18, her father consents, at St. Andrews, Holborn, or 
Gray’s Inn, or Charter House Chapel, London.” There were numerous 
offspring of this marriage: twin sons recorded in St. Gregory’s Chapel, Sud- 
bury, 12th September, 1675; Elizabeth Catesby who, against her father’s 
wishes, married Dr. William Cocke of Virginia; Jekyll Catesby; John 
Catesby; and Ann and Mark Catesby. The exact order in which these 
children were born I have not yet worked out, but Mark and Ann were both 
of the decade 1680-1690. 

The date and place of Mark Catesby’s birth have never been definitely 
known but are entered variously and with question-marks, as probably 
Sudbury or London in 1679 or 1680. A search of the parish registers of 
Sudbury failed to reveal Mark’s birth but yielded that of his sister Ann, in 
1688. However, knowing that his mother was from the village of Castle 
Hedingham, about eight miles from Sudbury in Essex, just over the little 
bordering river Stour, I took occasion to examine the registers of the old 
Norman church of Saint Nicholas and was glad to find Mark Catesby’s 
birth and baptism there entered in fairly legible form, as follows: “Mark 
Catesby, son of John Catesby, gent, and Elizabeth, his wife. Baptize— 
March 30, Nates March 24th, 1682.” In all probability Mark was born 
in the village of Castle Hedingham in the house which, it is likely, was built 
as well as occupied by his grandfather, Nicholas Jekyll. This house is 
still standing,—a picturesque 17th century type,—at the south end of the 
village. It has been said and published! that the Jekyll family owned and 


1 See Lewis H. Jones's ‘Captain Roger Jones of London and Virginia,’ Albany, 1891. 
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operated the old castle now in ruins which stands on a hill overlocking this 
village and known as Hedingham Castle. But this erroneous statement has 
doubtless grown out of the confusion existing in the use of the names Castle 
Hedingham and Hedingham Castle indiscriminately for both the castle and 
the village. I am indebted to my friend, Mr. C. F. D. Sperling of Sudbury, 
for an explanation of this matter. He has pointed out to me also the epitaph 
which formerly stood over the grave of Mark Catesby’s maternal grand- 
parents in the churchyard of Castle Hedingham, and also the old Jekyll 
home known as ‘Shapcote,’ in the village. 

We know from the entry in the Parish Register of Saint Nicholas that 
Catesby was three years younger than his reported age at death, the date 
of which has been published as December 23, 1749. In Lewis H. Jones’s 
‘Captain Roger Jones of London and Virginia,’ Albany, 1891, there is a 
notice purporting to be an excerpt from a London newspaper, as follows: 
“On Saturday, December 23, 1749, died at his home behind St. Luke’s 
church in Old Street, the truly honest and ingenious and modest Mr. Mark 
Catesby. . . . . . . He lived to age of 70 [his proved date of 
birth makes him only 67 at death], well known to and esteemed by the 
curious of this and other nations, and died much lamented by his Friends, 
leaving behind him two children and a widow who has a few copies of his 
noble work undisposed of.” Also, in the ‘Gentleman’s Magazine’ (vol. 19, 
p. 573), there is a list of deaths for the year 1749, and we read: “ Mr. Mark 
Catesby, F. R. S., aged 70, author of the Natural History of Carolina, a 
large and curious work which is the chief support of his widow and two 
children.” | 

Regarding Catesby’s education it is difficult to learn anything but it is 
probable that he attended the old Grammar School of Sudbury founded in 
1491 by William Wood. However, upon going there to consult the files, 
I was informed that all the records previous to 1837 had been burned. 

‘ Catesby is said to have gone early in life to London, because of his inter- 
est in natural history, and in the preface to his ‘Natural History’ he re- 
gretfully refers to his distant residence from London, the natural Mecca 
of the learned. 


Mark Catessy’s PLAcEs OF RESIDENCE IN LONDON 


Catesby is said to have lived in three different parts of London proper: 
Fulham, Hoxton, and Old Street, which is in St. Luke’s Parish in Middlesex. 
No letters that have yet come to light were written in Fulham, but in 
‘Britton & Boulger, British and Irish Botanists,’ he is said to be “of Hoxton 
and Fulham.” We know from a letter of Mark Catesby to his niece, Mrs. 
Jones, that in 1730 he was living in Hoxton, a part of London where several 
botanists and nurserymen resided, notably Thomas Fairchild, the author of 
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‘The City Gardener,’ 1722, and an experimenter in the hybridization of 
plants. Catesby’s latter years, at least, were spent in the Parish of St. Luke, 
—Old Street,—a poor section of London at that time and also today, al- 
though the buildings of the mid-eighteenth century have been largely re- 
placed. 

It is probable that he was buried in the old churchyard of St. Luke’s, but 
the only entry in the church register possibly referring to him is in the name 
of Sketesby, being death entry No. 26 for that month, and with the cause 
of death given as “age.” Errors in names such as this were very common 
in those times for they were often set down by uneducated assistants of the 
undertaker, and unless deaths occurred from a few definite diseases they were 
said to be due to “age.” It is evident, however, that Catesby was suffering 
from a dropsical condition shortly before his death, as we may gather from 
a letter! of Mr. Knowlton to Mr. Richard Richardson, dated July 18, 1749. 
Speaking of a trip to London he says: “I saw likewise Messrs. Catesby and 
Edwards who has materials for a third volume of Birds, Flies and Animals, 
etc., but poor Mr. Catesby’s legs swell and he looks badly. Drs. Mead and 
Stack said there was little hopes of him long this side of the grave.” 

In talking with the present vicar of this church, I learned that although 
many tombstones still remain, the graves have in most cases been used and 
reused, and most of the tombstones, except the large sarcophagi, have been 
arranged around the periphery of the churchyard as a sort of wall. The 
name Catesby is not to be found among them and it is probable that 
Catesby’s widow was too poor to afford any memorial. 


CaTEsBY’s MARRIAGE 


Catesby’s wife was named Elizabeth, but I have not been able as yet to 
learn where the marriage is recorded. However, the widow’s will presents 
a few facts of interest to us, especially that she left two children, Mark Cates- 
by and Ann Catesby. A daughter, Elizabeth Rowland, is likewise mentioned 
in her will and it appears that this person must have been her daughter by 
a former marriage and therefore a step-daughter to Mark. This gathers 
new interest for us and might cause confusion in biographical research, in 
the light of a recorded marriage of Mark Catesby to Mrs. Elizabeth Row- 
land, both of the Parish of St. Luke’s, Middlesex, on October 8, 1747, in St. 
George’s Chapel in Mayfair. This was one of the famous churches where 
marriages were performed without license or publication of banns, and 
although they were considered clandestine, were nevertheless valid and 
binding. Be this as it may, the will of Mark Catesby’s wife, Elizabeth, 
presumably his first, who was buried in London, February 18, 1753, estab- 


1 Richard Richardson, ‘Extracts from the Literary and Scientific Correspondence of the 
Eighteenth Century, Letter CLVIII,’ p. 400. 
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lishes the fact that she and Mark Catesby were the parents of two children, 
Mark and Ann, of whom the mother’s will speaks as follows: 


I, Elizabeth Catesby of the Parish of St. Lukes, Old Street, widow, being weak in 
body but of sound mind and memory, do make this my last will and testament in 
manner and form following, that is to say, imprimmis, I will that all my debts and 
funeral charges be paid. Next, I give to my loving daughter, Elizabeth Rowland, 
ten pounds. I give to my loving cousin, Jekyll Catesby,! a second volume of Mr. 
Catesby’s Natural History, to make his set complete. 

I give to Martha Arther a guinea as a token of my love—all rest, residue and re- 
mainder of my estate, whatever money, goods, plates, and all that I may be possessed 
of or entitled unto, I give and desire to my two loving children, Mark Catesby and 
Ann Catesby, to be equally divided between them, share and share alike, and I 
appoint my loving cousin, Jekyll Catesby, my sole executor to this my last will and 
testament. 

In Witness Wuereor I have hereunto set my hand this 4th day of January 
1753. 

Elizabeth Catesby! 

Witness: Peter Collinson 

Mary Arther 


This will was proved at London on the 29th day of August, 1753, after 
Mrs. Catesby had died of consumption in February, 1753. Her burial 
took place February 18, as entered in St. Luke’s register. 


Mark Catessy’s First Trip To AMERICA 


The earliest period of Mark Catesby’s life to which there is any published 
reference, concerns his first trip to America in 1712, probably prompted by 
the fact that his sister Elizabeth having married Dr. William Cocke, the 
Secretary of State under the famous governor, Alexander Spotwood, was 
living in Virginia. On this first expedition he was neither painter nor col- 
lector, although he did a little desultory painting and collecting, especially 
of plants, and is said to have sent some tubs of growing American plants to 
the Chelsea Gardens, the oldest botanic garden in England, founded in 1673 
by the Apothecaries’ Society. In 1715 he made a trip to Jamaica, but there 
are apparently no zoological or botanical results of it. 

Catesby was evidently well connected in America through his associa- 
tion with the Governor of Virginia and his aforementioned brother-in-law, 
Dr. William Cocke, the Secretary of State. He spent some time also at 
Windsor, the seat of Major Woodford, who had married Catesby’s niece, 
Ann Cocke. 

In 1719 he returned to England but apparently regretted that he had not 
devoted more time to natural history for as soon as he was home he at once 


1 It is necessary to state that the term ‘in-law’ was not in use in England at this time but 
the term ‘cousin’ was used a great deal for lateral and marriage relations, and unquestion- 
ably Jekyll Catesby was Mark Catesby’s brother, i. e., Mrs. Catesby's brother-in-law. 
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began to plan for a return to the colonies. He soon became acquainted with 
Sir Hans Sloane, a learned physician, President of the College of Physicians, 
and himself also a traveller to Jamaica in 1707, where he went as physician 
to the Duke and Duchess of Albemarle. The Duke; however, died there 
the first year, and the Duchess’s wish to return home obliged Sir Hans to 
return to England with her long before he had planned to doso. We may 
imagine, therefore, that Catesby’s trip to Jamaica, the scene of Sloane’s 
unfinished work, made a bond of interest between them. 

At this time, 1719, an expedition to Africa was being discussed amongst 
the savants of London, and both Catesby and a man named Eleazar Albin, 
author of a book on insects, and later of a three-volume work on birds, as 
well as one on spiders, were discussed as possible candidates for the task of 
collecting in this distant land. It seems that upon Albin’s declining the 
offer, negotiations were opened with Catesby to go. From Dr. Richard 
Richardson’s ‘Scientific Correspondence of the Eighteenth Century’ it is 
possible to glean that Catesby, although his first wish was to go to Carolina, 
changed his plan when opportunity offered, and was seriously contemplating 
the trip to Africa. In a letter from Dr. William Sherard, one of his patrons, 
to Dr. Richardson, dated March 28, 1721, we read: “Mr. Catesby is not 
yet fixet with the African Company, but will be I believe this week. What 
he sends from thence you may depend to receive a share of. ’Tis a sickly 
place; and I could wish he had held his resolution of going to Carolina; but 
he’s now so far engaged with the Duke of Chandos to think of that.” Be 
that as it may, this plan, though all but settled, was abandoned by Catesby 
and furthermore the Duke of Chandos, who at first wished to sponsor the 
African trip, finally stood at the head of the list of patrons for the trip to 
America. William Sherard, Sir Hans Sloane, and a Mr. Dubois were other 
supporters of this plan, and Sherard in a letter to Richardson dated Decem- 
ber 7, 1721, wrote: “I believe Mr. Catesby will be going to Carolina in a 
month. I have procured him subscriptions for near the sum he proposed.” 
As a matter of fact, however, it was April 1722, before Catesby got off on 
his second trip to America. 


CaTEsBY’s PATRONS 


It is well known that in the early days of the study of natural science, 
collectors who went to foreign lands were almost always wholly dependent 
upon the personal patronage of wealthy noblemen. It was no reflection 
upon their ability that they had to seek such assistance and to foster and 
cultivate the interest of their benefactors. Catesby was no exception and 
although it appears that he was at one time the owner of considerable prop- 
erty, he was at the time of his second trip to America no longer a man of means. 
Sherard, in recommending him for his post, refers to him as a gentleman of 
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“small fortune” and may have had in mind the various properties left him 
by his father in the Parish of St. Brides, London, and his extensive holdings 
in Sudbury. What became of these parcels of land I have not yet had time 
to work out, but it is easy to conjecture that much of his inheritance was 
used in his young manhood, for his father died in 1705 when Mark was only 
twenty-three years of age. It is interesting therefore to see the list of dis- 
tinguished men who were willing to subscribe to Catesby’s enterprise of 
collecting in America. At the head of the list stands the august personage, 
his Grace, the Duke of Chandos, owner of palatial homes in Edgeware and 
Cavendish Square, member of the Privy Council, friend of the composer 
Handel, who lived with him for two years and composed his oratorios in 
his drawing-room. Next, the Right Honourable Thomas Ear! of Oxford; 
the Right Honourable Thomas Earl of Macclesfield; the Right Honourable 
John Lord Percival, member of the Irish peerage and one who aided in the 
colonization of Georgia; Sir George Markham, Bart., F. R. S.; Sir Hans 
Sloane, Bart., President of the Royal Society and of the College of Physi- 
cians; the Honourable Colonel Francis Nicholson, F. R. S., Governor of 
South Carolina; Richard Mead, M. D., F. R. S., a famous physician; Charles 
Dubois, Esq., a botanist; William Sherard, LL. D. and F. R. S., founder 
of the Chair of Botany at Oxford. Sir Hans Sloane, Colonel Francis Nichol- 
son, Dr. Richard Mead, William Sherard and George Markham were all 
members of the Royal Society. Charles Dubois was the only one apparently 
who had not achieved notable distinction and even he was an authority on 
some branches of botany, particularly mosses. Catesby was further aided 
by a pension to which reference is made in the ‘Council Minutes’ of the 
Royal Society of London (vol. 2, pp. 324-643, 1632-1727). 

At a meeting of the Council held October 20, 1720, we read, “Colonel 
Francis Nicholson (F. R. S. 1706), going Governor to South Carolina, was 
pleased to declare that he would allow Mr. Catesby, recommended to him 
as a very proper person to observe the rarities of that country for the uses 
and purposes of the society, the pension of twenty pounds per annum during 
his government there, and at the same time to give ten pounds by way of 
advance for the first half year’s payment and so for the future half a year’s 
pay beforehand.” 


THe MEN FOR WHOM CATESBY COLLECTED 


These persons also are interesting in that they serve to clarify the nature 
of Catesby’s mission to America and to give some understanding of Cates- 
by’s connections in London. Chief among them were William Sherard and 
Sir Hans Sloane. Sherard was primarily a botanist. He had studied at 
Paris and Leyden and had made trips to Geneva, Rome, Naples and Asia 
Minor in the interest of botany and archaeological antiquities. Most of 
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Catesby’s letters that have been preserved are to Sherard but there are a 
few to Sir Hans Sloane in the Manuscripts Department of the British Muse- 
um and a very significant one to Dr. Dillenius at Oxford. Sherard’s entire 
collection of plants, many of them collected by Catesby, were a nucleus of 
the Oxford Herbarium. 

Sir Hans Sloane was considerably more of a zoologist than Sherard and 
Catesby’s letters to him contain more or less ornithological observation. 
Sloane was likewise a very distinguished and beloved man in London, a 
President of the Royal Society, also of the College of Physicians, a founder 
of the British Museum, where were to be housed his vast collections includ- 
ing some of the plants and, for a time at least, many birds, shells, snakes and 
other specimens collected and preserved by Catesby. The birds and other 
zoological specimens have long since perished but there are two large port- 
folios of plants which are very interesting to go over for many of the sheets 
have long legends on them in Catesby’s own handwriting; some have 
sketches of fruits and seeds. It is said that Catesby introduced the catalpa 
into England in 1728, but at this time we know by a letter of his kinsman, 
George Rutherford, that Catesby was living in London. Undoubtedly, 
however, he did bring or send it over as well as the Acacia Horse Chestnut 
and other species. There are in volume 212 of the Sloane Herbarium 
ninety-five sheets of mounted plants collected by him but the great bulk of 
his specimens are at Oxford. 

Charles Dubois, another one for whom Catesby collected, was the Treas- 
urer of the East India Company, and was much interested in the collec- 
tion and propagation of exotic plants for his garden in Mitcham, Surrey. 
He contributed to the third edition of John Ray’s ‘Synopsis of Plants’ pub- 
lished in 1724. There are but few references te this gentleman in Catesby’s 
letters but he was evidently a close associate of Sir Hans Sloane and of Sher- 
ard as Catesby sent specimens to them jointly. There were times, however, 
when Catesby was hard pressed to keep all his friends satisfied, as may be 
seen by this excerpt from a letter to William Sherard dated Dec. 9, 1722: 
“T hope it is not expected that what I send should be to everyone separately 
but in the manner I have now sent, for indeed it is almost impracticable 
without half my time lost besides the difficulty of having them put in a dry 
place, for it’s no small favour from a master (i. e., of a ship) to secure [the 
safety of] a single box or parcel, and much more, many distinct parcels and 
boxes.” 

John James Dillenius was another to whom Catesby sent specimens. He 
was a Dutch botanist, highly regarded by Linnaeus, whom William Sherard 
brought to England to become the first Professor of Botany at Oxford. 

Isaac Rand (died 1743 and the son of James Rand) who with thirteen 
other apothecaries decided to build a wall around the Chelsea Botanical 
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Gardens, was another of Catesby’s botanist friends. He was located in the 
section known as the Haymarket, adjacent to Piccadilly, and was interested 
in inconspicuous plants, especially in and near London. He was appointed 
Praefaectus Horti of the Chelsea Gardens in 1724 and gave bi-weekly 
demonstrations there for the public. 

Catesby likewise sent plants and specimens to William Sherard’s older 
brother James, also a Fellow of the Royal Society, and to Samuel Dale of 
Braintree, Essex. The latter seems to have been a personal friend of his, 
for Catesby was often at Dale’s home and carried letters and specimens 
from Dale to Sherard in London, and there are many references to Dale’s 
admiration for Catesby in the Dale letters to Sherard which are among the 
manuscripts of the Royal Society. . 

Still another associate of Catesby’s, especially during his residence in 
Hoxton, after his second trip to America, was John Cowell, a gardener of 
that section (then called Hogsden), and author of a book, ‘The Curious and 
Profitable Gardener.’ 

Thus it is seen that all the men for whom Catesby collected, except per- 
haps Sir Hans Sloane, were primarily botanists, and Catesby’s main task 
in America was the collecting of botanical specimens. Botany was the 
great science of the day and zoology in all its branches had to take second 
place. But the fact remains that Catesby somehow managed to do a great 
work on birds, covering about one hundred species, first depicted in the 
field with each one’s particular plant or tree associate, and later etched or 
colored by himself or under his direction in England. In fact, his letters left 
me amazed at his capacity for work and his devotion to his task in the face 
of all odds. 

A few excerpts from these letters may serve to throw some light on the 
man’s character and will show some of the difficulties under which he worked 
for he was often short of materials and frequently distressed by the lack of 
letters from home to tell him the fate of what he had previously sent with 
the utmost care. 


“Charles Town, Aprile 6, 1724 


“Honrd Sir: 

“I was sensably troubled with your last Lr. of complaints. It was without any 
date. My uneasiness is somewhat mitigated when I reflect that by this time and by 
what I shall now say, if I may be credited, your resentment is abated. I shall not 
vindicate my remissness in writing or anything else I am knowingly tardy of.. But 
I profess before God I never can be more industrious in collecting whatever I could 
possibly meet with, either those few days I was at Savanna Garrison or since. . 

“Tt may seem as an excuse to say that the floods or late frosts have impeded it 
[i. e., his collecting] but the falsity of such a pretense would be very foolish when you 
may so easily be informed, particularly by Con. H. Johnson who assisted me in 
getting many and particularly endeavored to get the cones of pines and acorns. . . 
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“You say Sr. several of my subscribers complain, which surprises me. I could not 
learn by enquiry and asking those I saw that collections would be acceptable to any 
but Sir Hans, yourself and Mr. Dubois. I wish I could know what was required and 
by whome. I hope it can’t be expected I should send collections to every of my 
subscribers which is impracticable for me to doe. However I’le doe to ye best of my 
abilities nor can I say or doe more. I should have thought abundance of my time 
lost if at my return to England I could have shown no more than the collections I 
send. Not that anything obstructed my collecting plants and seeds which all gives 
place to when opportunity offers.” 


CaTESBY’s PLAN TO GO TO MExico 


From his letters we gather also that Catesby planned to make a trip to 
Mexico with a friend, a Dr. Couper, who was considered a learned and very 
successful physician in the colonies. He wrote to Sir Hans Sloane asking 
his advice on the matter and expressing his determination to go whether 
his subscriptions continued or not, and spoke of securing a letter of passport 
or protection from the Spanish government to protect him from “so treach- 
erous and jealous a people as the Spaniards.” He expressed satisfaction 
that the Indian tribes through whose country he would pass were at war 
and therefore so occupied that they would probably not molest him. This 
trip probably never materialized for in his last letters he was still waiting to 
hear from Sherard and Sloane regarding it. 

He did go, however, to several of the Bahama Islands. The first three 
years of his second period in America he spent in Carolina, Georgia and 
Florida. He then visited Providence Island to which he was invited by the 
Governor of the Island, Charles Plinny, who showed him much kindness 
and hospitality. After this he went to Ilatera, Andros and Albacco where 
he studied marine forms mostly. His collections from here he gave to Sir 
Hans Sloane to whom he felt under most obligation. 


UNPUBLISHED DRAWINGS BY CATESBY IN THE British MusEuM 


I should like at this point to describe the miscellaneous unpublished draw- 
ings by Catesby in the British Museum. Suffice it to sey that these are to 
be found in the ‘Index to Additions to the Department of Manuscripts of the 
British Museum, 1783-1835.’ Under Mark Catesby there are the following 
entries: 


Drawings of insects, chiefly from Surinam and Guinea bearing number 5271 

Drawings of fish bearing number 5269 

Drawings of plants and trees bearing number 5283; in the description of this 
manuscript Catesby is referred to as ‘“‘ Doctor.” 

Number 5269 is a volume of water colors titled ‘Bibliotheca Sloaniana’ and I 
merely list the various drawings by Catesby found therein:— 
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The Green Woodpecker Redpoll 

Blue-winged Teal Cock Sparrow 

Small Water Rail Swallow 
Yellow-hammer Marsh Titmouse 
Siskin The Greater Sparrow 
Lapwing Green Plover 


Following these are the eel, crayfish, ray, seahorse and crab, a pencil 
sketch of a frog, fifteen different species of fish, and three plates of shells. 


CaTEsBY’s PUBLICATIONS 


These are few in number, being only three in addition to his sumptuous 
two-volume work, ‘The Natural History of Carolina, Florida and the Bah- 
ama Islands,’ published in 1731. This early treatise on our natural history 
is too well known to need description here, but it should be remembered 
that two later editions came out, one edited by Catesby’s contemporary, 
George Edwards, and published in 1748, and a German edition published 
in Niiremberg in 1771. 

A work that is seldom mentioned, however, is the ‘Hortus Brittannus- 
Americanus, or a Curious Collection of Trees and Shrubs, The Produce of 
the British Colonies in North America; Adapted to the Soil and Climate of 
England with Observations on their Constitution, Growth and Culture, 
and Directions how they are to be Collected, Packed up and Secured during 
their Passage. Embellished with Copper Plates neatly engraved by Mark 
Catesby, F. R. S.’ This was published posthumously in London in 1763, 
and was the result of his botanical studies in America and his efforts to 
naturalize American species in England. 

In addition to these, Catesby has two other ornithological papers to his 
credit, a lecture on ‘Birds of Passage’ delivered before the Royal Society, 
March 5, 1746, which was published in the ‘Philosophical ‘Transactions,’ 
and one on the same subject in the ‘Gentleman’s Magazine and Historical 
Chronicle,’ volume 18, 1748. These are of particular interest to us for they 
offer Catesby’s theories of the causes and method of migration. He believed 
that the main cause inducing birds to migrate was the search for food. His 
explanation of the method as set forth in the ‘Gentleman’s Magazine and 
Historical Chronicle,’ is more fantastic, as follows: he believed that when 
the birds are fully fed and vigorous they undertake their most difficult 
flight, which is perpendicular, until they reach such a high altitude that 
they can see the view of the land to which they are going and descend thereto 
on an inclined plane. Says Catesby in this article: “The conjecture which 
I offer seems to me more probable and to be attended with less difficulty 
which is that when these three sorts of birds of passage are strong and vig- 
orous and full-fed, their first attempt is to perform the hardest part of their 


7 
| 


360 Autun, New Light on Mark Catesby (fax 


journey and what requires most pains. Thus they gain such an assent as 
gives them a distant prospect of those countries which are to be their next 
abode, to which they direct their course on a declining plane. This is per- 
formed with more ease and despatch than any other direction.”’ This view, 
while perhaps less naive than the one which asserts that swallows dash 
themselves into the mud and lie torpid for the winter, is nevertheless far 
from offering a scientific explanation. His ideas on migration as expr-ssed 
in his lecture before the Royal Society and which can be read in the ‘Philo- 
sophical Transactions,’ show far greater scientific insight into the subject 
although they appeared a year earlier. 

It should be mentioned that Catesby, according to Allibones’s ‘Diction- 
ary of Biography,’ is credited, according to Richard Weston, with the 
authorship of a book called ‘The Practical Farmer.’ Upon referring to 
Weston’s book, “Tracts on Practical Agriculture and Gardening,’ to which 
is added a complete chronological catalogue by English authors on agricul- 
ture, gardening, etc., there is no mention of Catesby as the author of “The 
Practical Farmer,’ but his ‘Eighty-five Curious American Plants adapted 
for Britain and Europe’ is listed at £2/2/-. 


CaTESBY’s AFFILIATIONS IN LONDON 


It remains to discuss, in so far as information can be found, Catesby as a 
man of achievement, for which he was invited to become a member of two 
very distinguished organizations: The Royal Society of London, and The 
Gentleman’s Society at Spalding. 

Catesby as a member of the Royal Socicty. The Royal Society was organized 
for the advancement of learning in the late seventeenth century, and the 
Charter of Incorporation was granted by Charles II. It was a distinct 
honor to be elected, as it still is, and the aspirants had to indicate their own 
desire to be members and then to await invitations to attend the meetings 
for the purpose of being appraised, so to speak, at the desire of persons al- 
ready within the fold. Before the organization of the British Museum in 
1758, the Royal Society was the obvious repository of all natural rarities. 
It follows, then, that much of Catesby’s material probably went to the 
Royal Society of London. 

The Society met weekly and from volume 15 of the ‘Journal Book’ we 
learn that at the meeting held November 23, 1732, “ Mr. Catesby presented 
to the society the fifth part of his Natural History of Carolina which was 
referred to Dr. Mortimer for an account of it.” He was not yet a member 
at this time but in the minutes for December 21, 1732, it is stated that Mr. 
Catesby was present at the desire of Dr. Amman;! also at the meeting of 
February 1, 1732, Mr. Catesby was present at the request of Mr. Collinson, 


1 Dr. John Amman. 
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At this meeting it is entered in the minutes that Mr. Catesby was put up 
as a candidate for election in pursuance of the following certificate: 


“Mark Catesby, a gentleman well skilled 
“Tn Botany and Natural History, who 
“travelled for several years in various parts 
“of America, where he collected the materials 
“for a Natural History of Carolina 
“and the Bahama Islands; which curious 
“and magnificent work he has presented 
“to the Royal Society; is desirous of being 
“a member thereof, and is proposed by us 

Hans Sloane 

Roger Gale 

Robert Paul 

John Martyn 

Peter Collinson” 

Feb. 1: 1732/3 


Catesby again had leave to be present on March 8, 1732, at the desire of 
Dr. Amman, and at the meeting of April 26, 1733, there is an entry as 
follows (p. 263): “Mr. Mark Catesby was put to the ballot and elected 
Fellow.” At the meeting held May 3, 1733, there is an entry: “ Mr. Catesby 
signed his obligations and was admitted a Fellow.” It was a rule of the 
Society that every name had to be read ten times prior to balloting and the 
dates of such readings appear at the left of the certificates. Catesby’s 
certificate somehow bears an error for at the bottom he is said to have 
been elected February 26, 1733, but in fact it was not until April 26. 

Catesby’s sponsors. Some of the members had as many as ten sponsors 
but in Catesby’s case there were only five, headed by his long-time friend 
and benefactor, Sir Hans Sloane. Another name familiar to students of 
early American science was Peter Collinson, friend of the Bartrams and, 
we learn also, of Catesby, the publication of whose book he helped to 
finance. 

Roger Gale was best known as an antiquary; he was a vice-president of 
the Society of Antiquaries, and for some time treasurer of the Royal Society. 
Robert Paul was a writer on miscellaneous subjects and John Martyn was 
a botanist of the first rank, holder of the chair of Botany at Cambridge, 
1732-1768, and the author of many botanical works and translations. It 
is obvious that Catesby was held in high esteem by the membership of the 
Royal Society but it does not seem that he was a very outstanding or active 
member of the group. Being by this time a man of very modest means and 
apparently retiring by nature, he was not apt to put himself in the fore- 
ground of the Royal Society’s activities. He was, however, a regular at- 
tendant at the meetings and took some part at least in their discussions as 
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well as in the Society’s acquisition of new members. He appears to have 
had a broad appreciation of ability in others for he sponsored several 
members from widely varying walks of life. Among these may be men- 
tioned Dr. Thomas Stack, physician, well known for skill in chemistry, 
anatomy and natural history, elected in 1737; Mr. John Maud, chemist, 
and a gentleman well versed in several parts of polite literature, elected 
1737; John Mitchell, long resident of Virginia and, like Catesby, describer 
of many American plants, elected 1748. Lastly, Catesby sponsored Gen- 
eral James Oglethorpe, famous and progressive colonist of Georgia, skilled 
in natural history, mathematics, and all branches of polite literature, elected 
1749. 

Thus we see that Catesby took a real share in the work of the Royal 
Society and by the fact that he recommended General Oglethorpe whom 
no doubt he knew while he was living and working in Georgia, and who was 
not elected until November 9, 1749, we see that nearly up to the time of 
his reported death he was a faithful and interested attendant at the meetings. 

It should be mentioned, however, that one person whom he recommended, 
Iodo Mendez Laquet, apparently an army physician of Portugal, failed to 
achieve election, although he was balloted upon February 5, 1746/7. It is 
likewise of interest to know that George Edwards, at the time of his first 
candidacy for membership in the Royal Society in 1744, was sponsored by 
Mark Catesby, his contemporary and peer in ornithological study. Edwards 
withdrew his name for election at this time but was finally admitted in 
1756, some years after Catesby’s death. 

The Gentleman’s Society at Spalding. This organization was founded by 
the distinguished antiquary and barrister, Maurice Johnson, a grim and 
learned gentleman who banned within the Society all discussion of politics 
“in which,” as he said, “every man thinks himself wise”; he likewise 
frowned upon any sort of gaming “which most young men esteem as their 
beloved evening’s recreation.” To keep the ideals of the Society thus pure 
and intellectual, the good man was forced to depend chiefly on the strength 
of his own children (of whom he had twenty-six, sixteen of whom sat down 
at his table), and his near relations whom, as he said, “he took care to train 
up to a liking of it from their infancy” and who, he trusted, would keep it 
up when he should leave them.' 

Despite these austere regulations, the Gentleman’s Society was an ag- 
gregation of the leading literary and scientific men of the day, some of the 
most striking of whom were Sir Isaac Newton, Sir Hans Sloane, Sir John 
Evelyn, several bishops, John Ray, George Edwards, Pope, Addison, 
Steele, John Gay, and many others. Into this august assemblage was in- 
ducted with due ceremony the modest naturalist, Mark Catesby, and al- 


1 From a letter of Mr. Johnson to Mr. Gale, 1743, in the ‘Reliquiae Gallaenae,’ p. 390. 
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though I have searched the minutes of the Society for some contribution 
made by him to the entertainments thereof, I can learn only that he was a 
member. The subjects usually discussed were antiquities, but there were 
also lively scientific discussions, for instance, on bird migration, and we 
may reasonably imagine that Catesby contributed to these. 


Mark Catessy’s DEATH 


There remains one other point which I hesitate to bring up since I cannot 
yet offer conclusive evidence, but for the sake of clarifying this investiga- 
tion and removing a possible pitfall in future biographical research it seems 
wise to record the fact that there is a will in the Principal Probate Registry, 
London, by a Mark Catesby, which gives much evidence of being by the 
Mark Catesby of this study. The signature appears to be identical with 
the signature of Mark Catesby’s letters, and the sole executor of the will 
is the brother of its author, Jekyll Catesby, often referred to in Catesby’s 
letters and whom, we recall, Catesby’s wife had as the sole executor of her 
will. From this newly discovered document (formerly it was thought Cates- 
by left no will) which I found on my recent trip to England, I learned that 
Mark Catesby was “going to the Seas”’ in the ship ‘Portfield’ of the East 
India Company and made his will the 30th day of October, 1749, just be- 
fore going on his intended voyage. Upon looking up the log of the ship I 
found it duly recorded, that Mark Catesby departed this life at 3 a. m., 
April 20, 1750, having died of a fever, and at 8 a. m., “amid faint airs and 
a calm sea, his body was committed to the deep.” Not ready to discredit 
his reported death on December 23, 1749, and knowing that Mark Catesby, 
the naturalist, had a son Mark, I thought that this man was his son. This, 
however, is not possible since three years later, in 1753, Catesby’s wife refers 
to her son Mark then still alive. In view of this and other baffling findings 
in the life of Mark Catesby, it will be necessary to delve further into the 
history of his career both here and in England before we can fully recon- 
struct the life of this little-known naturalist. 


Laboratory of Ornithology, 
Cornell University, Ithaca, New York 
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MORPHOGENESIS OF THE SHOULDER 
ARCHITECTURE: AVES 


BY A. BRAZIER HOWELL 


THE topographical myology of birds is well known, but the homology of 
their muscles with those of other vertebrates has not been determined in 
all particulars. For avian myology one still turns to the classical works of 
Gadow and Fiirbringer. The latter’s ‘Untersuchungen zur Morphologie 
und Systematik der Végel’ (1888) is particularly valuable. Shufeldt’s 
‘Myology of the Raven’ (1890) is helpful in a topographic sense, but this 
author ignores innervations and thereby gets into inextricable difficulties. 

The present contribution is the seventh of a series of papers. After hav- 
ing worked on the architecture of the shoulder in other vertebrate classes, 
it seems desirable to present that of birds, with interpretations in terms of 
tetrapods. The Domestic Fowl (Gallus gallus) forms a suitable subject 
for this purpose. The descriptions are as brief as is consistent, since the 
exact topographical conditions are of slight moment. Three of the papers 
of this series are particularly pertinent in the present connection: those on 
Amphibia (Quart. Rev. Biol., vol. 10, pp. 397-431, 1935), Reptilia (ibid., 
vol. 11, pp. 183-208, 1936), and therian Mammalia (ibid., 1937, in press). 


SKELETON 


There are a number of skeletal features that merit accentuation in this 
study, although no extensive description will be offered. 

The sternum is noteworthy in all particulars, but chiefly in the present 
connection because of its hypertrophied keel, or carina, and the variable 
parasternal processes. 

The membranous girdle is represented by the clavicles, both of which 
have fused in the midline to become the furculum. In some birds they are 
rudimentary or lacking, but in Gallus they are connected with the sternum 
by a ligament of considerable length. At the opposite end the articulation 
is with a process of the scapula. 

The scapula is very narrow and falcate. It has assumed this shape be- 
cause of the suppression of the coracovertebral angle of tetrapods. This, 
in turn, is attributable largely to the lack of mm. levator scapulae and 
trapezius in Aves. In flying birds at least the scapula has a considerably 
reduced mobility as compared with Mammalia, and this is practically re- 
stricted to the vertical plane. The rhomboids and dorsalis scapulae are 
the chief muscles of anchorage. j 

The coracoid extends between sternum and shoulder joint, and forms an 
acute angle with the scapula. It is typically a ‘long bone’ in birds, cylindri- 
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cal rather than broad, as in lacertilians. Unlike the condition in Crocodilia, 
in which the bone must be considered as an undivided coracoid-procoracoid 
complex, because part of the procoracoid musculature still arises therefrom, 
in Aves none of the procoracoid musculature arises from the coracoid, and 
accordingly the bone is the coracoid proper. 

A development of basic importance in birds is the fact that the shoulder 
joint is so arranged that the appendage is directed laterally. In other words, 
if the lacertilian arrangement be taken as a mean, birds exhibit a change in 
one direction and mammals in the other. So the dorsal surface of the hu- 
meral head in lacertilians is the medial surface, and the ventral surface of the 
former is the lateral surface in birds. 

The humerus of Aves is of a modified reptilian type. As compared with 
the humerus of Iguana, the characters of that bone in Gallus that are of 
interest in the present connection comprise the more spherical articular 
head, relative reduction in the definition of the dorsal tuberosity and in- 
crease in the ventral tuberosity, and the curvature of the shaft. 

In comparing the muscle attachments upon the proximal humerus of 
Iguana with those of Gallus, it is at first apparent that in the bird the in- 
sertions are more localized and tendinous, and less discrete. Insertion of 
latissimus and origin of brachialis have moved distally. Insertions of dor- 
salis scapulae and pectoralis have migrated from the extensor aspect of the 
dorsal (lateral) tuberosity to the flexor aspect of this tuberosity, while the 
coracohumeralis (supracoracoid) has moved in the opposite direction. The 
attachment of the coracobrachialis posterior of Gallus is not quite compar- 
able with conditions in Jguana, as in the latter the insertion is fascial. The 
other muscle attachments are about the same in both forms. 


NERVES 


As in Reptilia, the position of the brachial plexus of Aves is much more 
variable than in Mammalia. According to Fiirbringer (loc. cit.) the posi- 
tion varies from nn. 10-15 (as in Columba), to nn. 22-26 (as in Cygnus). 
The three-trunk plan, basic for tetrapods, may be obscured, and one of 
these trunks may be reduced in size so that a two-trunk plan is simulated. 
The number of nerves may be reduced to three (Bucorvus), but usually 
filaments from neighboring nerves are included, at times to the total num- 
ber of six plexus nerves (as in Columba). These accessory filaments seldom 
or never reach the size of the three basic trunks. In flightless birds the size 
of the nerves in the plexus is reduced, but not their number. More distally 
the grouping is into a single dorsal (extensor) cord, and a single ventral 
(flexor) cord,—not two of the latter as in Mammalia. 

Birds have no spinal accessory nerve. See m. craniocervicalis. 
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Dorsal (extensor) division 
Suprazonal group 


Nn. thoracales posteriores are high branches arising from nn. 14 and 15, 
supplying mm. rhomboidei and serrati. Thus these nerves have shifted 
relatively cranialward, when compared with lacertilians, as they have in 
Mammalia. 


Shoulder group 


N. thoracodorsalis is a branch of the extensor trunk and supplies both 
divisions of m. latissimus dorsi. It appears to occupy about the same 
relative position as in terrestrial tetrapods. 

Nn. azillares—Probably because of extreme specialization and the fact 
that mm. dorsalis scapulae and deltoideus have such different functions in 
birds, the branches to these muscles come off the dorsal cord not together, 
but slightly separated. WN. deltoideus diverges from this cord farther dist- 
ally than in mammals. Associated with the branch to m. dorsalis scapulae 
is n. subcoracoideus, and from that nerve are given off twigs comprising 
nn. subscapularis and proscapulohumeralis. The latter is probably homo- 
logous to that nerve of the same name in lacertilians; yet it arises from the 
same branch as n. subscapularis, rather than distal to n. thoracodorsalis as 
in lacertilians. Nevertheless, the branches of the axillary group of nerves 
are closely knit, and it is believed that variations of this sort are easily ac- 
complished as a result of high specialization. 


Brachio-antebrachial group 


N. radialis.—Although all roots of the plexus seem to contribute to this 
nerve, the contribution from n. 4 appears to be minor, and hence it is 
situated slightly more cranially than the common flexor nerve. It enters 
the brachium between the divisions of m. triceps, which it innervates. 


Ventral (flexor) division 
Infrazonal group 
N. sternocoracoideus diverges from the cranial part of the plexus (n. 15 
(14)) in close association with n. supracoracoideus, and innervates m. 
sternocoracoideus. 
Shoulder group 
N. pectoralis is a high, stout branch of the common flexor cord. It divides 
and passes in the axilla to mm. pectoralis and panniculus carnosus. 
N. coracoideus (supracoracoideus) arises from the base of the dorsal cord 


upon the cranial aspect of the plexus in close association with n. sterno- 
coracoideus. Its course is diagnostic, for it passes craniomedial to the cora- 
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Fig. 1.-—The proximal end of the right humerus of Gallus, showing areas of muscle at- 
tachments. A, lateral (flexor) aspect; B, medial (extensor) aspect. 
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Fie. 2.—Diagram of the right brachial plexus of Gallus in ventral view; dorsal (extensor) 
elements shaded. 
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coid, piercing m. deltoideus profundus longus, and innervates m. supracora- 
coideus. 

Nn. coracobrachiales are two in number, a high branch from the root of 
n. pectoralis to m. coracobrachialis pesterior, and a lower branch diverging 
more distally from n. flexor brachii to m. coracobrachialis anterior. Their 
separation doubtless is due to the topography of these muscles following 
extreme specialization. 


Brachio-antebrachial group 


N. flexor brachii probably arises from the three posterior roots of the 
plexus. It enters the brachium between mm. biceps and triceps, and sup- 
plies all parts of the former muscle, as well as m. brachialis, before passing 
to the forearm. 

MUSscLES 


The muscular system of Aves is as extremely specialized as the skeletal 
system, and yet it is possible, without encountering major difficulties, to 
interpret the muscles in terms of those of tetrapods. 

M. craniocervicalis.—Birds have no nerve homologous to n. accessorius; 
hence there is no accessory field of musculature. There is, however, a 
muscle field that simulates it, innervated by n. hypoglosso-accessorius, so 
called, which arises from the occipital myotomes, suppressed in mammals. 
The question of its homology is one that will necessitate long investigation 
before it is solved, and it will not be discussed here. 

The part of this complex reaching the shoulder region may be said to con- 
sist of two parts: a tissue-thin sheet to the fascia of the anterior pectoralis 
and extending to the propatagium, with stronger convergence to the junc- 
tion of the clavicles; and a thicker, restricted part from the mid-dorsum 
that extends in a laterocaudal direction, between shoulder and neck, to in- 
sert tenuously upon the cranial part of the clavicle. Apparently in the 
fowl neither is innervated by cervical nerves proper, as is the case in some 
birds. 

Hypobranchial division 

The only muscle of the hypobranchial series reaching the girdle in Gallus 
is one from the hyoid to the anterior process of the sternum, the apparent 
homologue of m. sternohyoideus of Mammalia. 


Dorsal (extensor) division 
Suprazonal matrix 


It is interesting that no bird, so far as I am aware, possesses a true levator 
scapulae arising from the more cranial of the cervical vertebrae, although 
the anterior slip of the serratus frequently is so termed in the literature. 
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In this connection it may be noted that unlike tetrapods, Aves have no 
muscle of any effectiveness for protracting the shoulder, but only for ad- 
ducting, depressing, and retracting it, particularly for the latter action. 

Mma. serrati are represented by three slips: a long, slender serratus meta- 
patagii, from the tissue over the last ribs to the border of the metapatagium; 
a small, anterior serratus from the vicinity of rib 1 to the proximal third of 
the scapula; and a posterior serratus, extremely variable individually, 
which seems typically to arise by a broad sheet from all of the ribs except 
the first, and to converge to insertion upon the distal scupula. 

Mm. rhomboidet comprise two layers practically coextensive. Fibers of 
the superficial sheet extend from the dorsum cranioventrally to all but the 
caudal part, and of the deep sheet, caudoventrally to all but the cranial 
part, of the scapula. The deep rhomboid in birds, accordingly, has sub- 
stantially the same function as the spinal part of the trapezius in mammals. 

Innervation.—This matrix is supplied by high branches of nn. 14, 15, 16. 


Shoulder group 
Thoracodorsal (latissimus) matrix 


M. latissimus dorsi also occurs in two parts. The more superficial, smaller, 
and anterior part arises from the dorsum, with fibers extending laterally to 
the medial aspect of the proximal third of the humerus. The deeper and 
more posterior part arises from the anterior margin of the pelvis and neigh- 
boring fascia. It inserts upon the membranous fascia covering the side of 
the thorax, which in turn is connected with the deep surface of the super- 
ficial latissimus. 

There is no m. teres major in birds, for this is an exclusively mammalian 
muscle. 

Innervation.—N. thoracodorsalis. 


Axillary matrix 


M. dovealis scapulae (scapulohumeralis posterior).—This extremely. 


heavy muscle arises from the entire ventral border of the scapula, deep to 
the latissimus, and extensively from the ventrally adjacent surface of the 
thorax. It inserts mainly upon the ventral process of the humerus, but 
also upon the strong, closely adherent axillary fascia, connected in one 
direction with the pectoralis: insertion, and in the other, converging to a 
strong, slender tendon that passes between the two cords of the brachial 
plexus and is attached fanwise to the fascia of the ventral border of the sub- 
coracoideus. There is no doubt that this muscle is the homologue of m. 
dorsalis scapulae of lacertilians and of m. teres minor of mammals. 
Innervation.—By a nerve adjoining n. deltoideus, but associated directly 
rather with n,. subcoracoideus. The separation of these two components of 
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n. axillaris probably has been brought about by the very different functions 
of the two muscles involved, because of extreme specialization. 

M. deltoideus occurs in four divisions: two superficial and two deep. The 
former arise from the tissue about the termination of the clavicle. The main. 
part of this portion appears to insert upon the humeral shaft, but in reality 
it ends on deep fascia that continues to the lateral epicondyle and forearm 
fascia. The other superficial slip can be considered as a subdivision of the 
first. It extends to a thickened part of the propatagium that ends on the 
fascia of the proximal extensor carpi radialis longus, also sending tenuous 
fibers to the cranial border of the propatagium. The deeper deltoids con- 
sist of partes longi and brevis. The latter (not illustrated) is entirely fleshy, 
arising from the end of the clavicle and inserting upon the lateral aspect of 
the pectoral ridge. The tendon of the long deep head is directly under it. 
This part, which appears to be developed in but few birds, lies deep to the 
supracoracoideus. Its origin has migrated caudally and is now from the 
medial aspect of the coracoclavicular membrane and even from the spina 
sterni. Insertion is upon the ventral aspect of the pectoral ridge. 

Innervation.—N. deltoideus, the branch to the long deep division fol- 
lowing the tendon of insertion to the muscle substance. 

M. proscapulohumeralis.—The homology of this slip with the muscle of 
the same name in lacertilians is very likely, but not certain. Origin, from 
the scapula caudally adjoining m. subscapularis, presents no difficulties; 
and insertion, just distal to that of m. coracobrachialis posterior, is ex- 
tremely suggestive. The innervation is the detail that casts slight doubt 
upon this interpretation, as mentioned under the nerves. If the latter be 
incorrect, then the slip must be a second division of m. subscapularis, as it 
usually has been considered. But after all, the proscapulohumeralis and 
subscapularis are so closely related that argument regarding these two 
alternatives is unimportant. 

M. subscapularis is an extremely short muscle deep in the axilla. It 
arises from the base of the scapula and inserts upon the tendon of m. sub- 
coracoideus. 

Innervation.—These two muscles are supplied by twigs of a branch of 
n. subcoracoideus. 

M. subcoracoideus is large, and arises from the deep surface of the coraco- 
clavicular membrane, particularly that part upon the dorsal surface of 
practically the entire coracoid. It is divided into an extensive posterior, 
and a small anterior part by n. coracoideus and accompanying vessels. 
Insertion is upon the proximal border of the pneumatic fossa of the humerus. 
The origin of this muscle at first suggests that it may belong either to the 
coracoid or to the procoracoid matrix, and its nerve diverges from the plexus 
in a position that indicates clearly neither dorsal nor ventral allocation. 
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That it could not belong with the former matrix is shown by the fact that 
its nerve comes off from the opposite border of the plexus, and it would be 
practically impossible for its insertion to reach its present position did it 
belong with the procoracoid musculature. Hence it is indicated that the 
muscle is a dorsal component derived from m. subscapularis, as in lacerti- 
lians, by divergence of subscapular fibers over the medial coracoid. The 
position of its nerve also suggests that this is the correct interpretation, 
but the specialization in birds is so extreme that the conformation of the 
two muscles does not prove their relationship, as it does to a large extent 
in reptiles. 

Innervation.—N. subcoracoideus, in close topographical relationship with 
n. dorsalis scapulae. 


Brachio-antebrachial group 


M. triceps consists of two distinct parts. The scapulotriceps arises from 
the lateral aspect of the end of the scapula. It occurs lateral to the latis- 
simus and n. radialis; hence it appears to be entirely comparable to the 
scapulotriceps of lacertilians and of mammals. The humerotriceps arises 
by four digitations: a short one anterior to the latissimus, continuous with 
a longer one between supracoracoid and subscapularis, a third, with seg- 
- regated origin from the anterior margin of the pneumatic fossa, and a 
fourth, from the ventral ridge lateral to the dorsalis scapulae tendon. 
Origin continues distally along the shaft, and the common triceps insertion 
is upon the ulna. 

Innervation.—N. radialis. 


Ventral (flexor) division 
Infrazonal matrix 
M. sternocoracoideus (costocoracoideus) belongs to the group of which 
m. subclavius is the usual representative in mammals. It arises from the 
craniolateral process of the sternum and inserts upon the ventral border 
of the caudal half of the coracoid. 
Innervation.—N. sternocoracoideus. 


Shoulder group 
Pectoral matrix 
The larger, superficial pectoral of birds is not homologous with the super- 
ficial (major) division of mammals, but with their pectoralis minor layer. 
As in lacertilians, the minor has over-ridden the major layer,—not vice 
versa as in mammals. This is indicated, among other things, by the course 
of the nerves, all of which pass to this division of musculature caudal to 
the coracoid and its muscles. There are two divisions separable:— 
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M. pectoralis superficialis is enormous, arising from the carina, the par- 
asternal processes or trabeculae, the clavicle, and a part of the coracoclavic- 
ular membrane. The deeper fibers from the membrane are partly separ- 
able. A few of the superficial fibers converge to a fascial connection with 
the propatagium, but the main insertion is upon the ventral aspect of the 
pectoral ridge of the humerus, with a fascial extension in one direction to 
the capsule of the joint, and in the other, a tendinous band that passes to 
the deep surface of m. dorsalis scapulae. 

M. panniculus carnosus probably, in the Fowl, takes the place of the ab- 
dominal pectoral found in a number of birds. It arises from the axillary 
fascia lateral to the dorsalis scapulae, and from the tendinous sling of the 
superficial pectoral. As a very thin sheet it passes ventrally to insert upon 
the integument. At first glance this muscle appears to be innervated by 
n. 18, but this nerve was demonstrated to pierce the muscle without sup- 
plying it. 

Innervation.—N. pectoralis. 


Anterior coracoid matrix 


M. supracoracoideus is the ‘deep pectoral’ of birds, arising from the base 
of the carina andsternum proper. It converges and passes deep to the distal 
end of the coracoid and deep to the deltoideus profundus brevis, to insert 
by a stout tendon upon the medial side of the dorsal border of the humerus. 
There is thus formed a pulley, whereby the muscle elevates, rather than 
depresses, the wing. 

This muscle is strictly comparable with the pectoralis major of mammals. 
The supra- and infraspinati of mammals are entirely unrepresented, prob- 
ably never having become differentiated from the supracoracoid matrix. 

Innervation.—N. supracoracoideus. 


Posterior coracoid matrix 


M. coracobrachialis posterior—This muscle adjoins m. supracoracoideus 
and is covered by the pectoralis. It arises from the lateroventral border of 
most of the coracoid and a small part of the adjoining sternum, and inserts 
upon the central process of the medial aspect of the humeral head. At 
first glance it might appear to be a division of the pectoral complex, for its 
nerve comes off the base of n. pectoralis. That this allocation is erroneous 
is attested first, by the fact that its insertion is far from that of the pectoral, 
with insurmountable barriers intervening. Its innervation offers no diffi- 
culty, for in lacertilians the coracobrachial nerve immediately adjoins n. 
pectoralis. Finally, its origin is fairly diagnostic. 

M. coracobrachialis anterior is a feeble muscle deep to the origin of the 
biceps. It is very short and relatively broad. It arises from the capsule, 
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Fic. 3.—Musculature of the right shoulder region of Gallus. A, details from the ventral 
aspect after removal of m. pectoralis; the dotted rectangle marks the area depicted in B, 
showing deeper details; C, superficial details from the dorsal aspect; the dotted rectangle 
marks the area depicted in D, showing deeper details. 
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rather than from the coracoid, and inserts upon the lateroventral aspect 
of the head of the humerus. 

There may be some doubt regarding the identity of this muscle. At 
first glance it appears to have been derived from deeper fibers of the biceps, 
and its nerve, from the common flexor trunk, does not disprove this thesis. 
The nerve to m. coracobrachialis, however, frequently is situated similarly 
in mammals, and it seems better to consider a muscle with such a high in- 
sertion as belonging to the present group. 


Brachio-antebrachial group 


M. brachialis is very much reduced in birds. It arises as a triangular 
muscle from the medial aspect of the distal humerus and inserts upon the 
ulna. 

M. biceps consists of a single primary muscle and a small accessory slip. 
The former arises by a broad tendon from the dorsal part of the end of the 
coracoid also with tendinous anchorage to the dorsal margin of the humeral 
head (Fig. 1). It sometimes shows a tendency to divide into two parts 
near origin. Insertion is upon the ulna. The accessory head arises as a 
small, superficial slip from the surface of the prime head, and disappears on 
the propatagium. Its continuing fascia, however, may be separated from 
that coming from the deltoid, and the former is attached to the ulna, rather 
than to the forearm muscles. 

Innervation.—By branches of the common flexor nerve; that to the ac- 
cessory head pierces the primary biceps. 

On page 374 is presented a table of homologies of the shoulder muscula- 
ture of Iguana, Gallus, and Mammalia in general. 


SUMMARY 


The feature of the present paper is the homology of the avian muscles of 
the shoulder with those of other classes of vertebrates as given in the ac- 
companying table. Noteworthy details comprise the absence of the spinal 
accessory nerve and its musculature since these are replaced by a suboc- 
cipital field; the lack of m. levator scapulae; and the occurrence of the 
rhomboids in two layers. The latissimus is in two separated portions, and 
the subscapularis is depauperate. The dorsalis scapulae is very robust and 
the deltoid is noteworthy in Gallus. The large breast muscle in birds is the 
pectoralis minor element; the major is small and deep. Supra- and jinfra- 
spinati are absent. The brachialis is a feeble muscle near the elbow. 


Department of Anatomy 
John Hopkins Medical School 
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Western Grebe in Massachusetts.— While we were walking on the south, or 
Newburyport, shore of the Merrimack River, at its mouth, December 16, 1936, a 
large bird came rapidly up the river on the incoming tide, apparently in midstream 
and perhaps a quarter of a mile away. As soon as we got a fair view of it through 
binoculars and telescope, it became evident that the bird was a Western Grebe 
(Aechmophorus occidentalis). We had it under observation for some time, though 
it soon got too far away for detailed study. The neck was long and slender and pure 
white except for the black of the nape, and the white covered the throat and the sides 
of the head, leaving the crown black. The head had a squarish appearance at the 
occiput as viewed from the front and from behind. The bill was yellow or y«ilowish. 
Two or three times a large black foot showed briefly behind, extended like a tail. 
We had seen Mr. Joseph A. Hagar, State Ornithologist of Massachusetts, on the 
farther, Salisbury, shore of the river, and we drove round there at once over the bridge. 
The bird was found not far from the head of the Salisbury breakwater, and Mr. 
Hagar launched a canoe he had brought to Salisbury Beach for collecting purposes 
and set out in an endeavor to collect the bird. He was, however, unsuccessfu! in che 
attempt, though he saw it as close as thirty-five yards and obtained « single shot at 
it. It finally disappeared somewhere in the large expanse of the harbor sfter a chase 
of more than an hour. 

Although the bird was not collected, all three of us, including Mr. Hagar, who 
noted all the diagnostic marks that we saw, except the feet, are convinced that we 
identified it absolutely as a Western Grebe. None of us had ever seen the species in 
life, but the size, shape, and markings of our bird seemed to us unmistakable evidence 
of its identity. The bird was clearly a grebe, and we are all thoroughly familiar with 
Holboell’s Grebe, the only other American species approaching the Western Grebe 
in size. 

Aechmophorus occidentalis has been taken but once on the Atlantic Coast. The 
record of a female taken in South Carolina in June, 1936, and presented to the 
Charleston Museum was published in “The Auk’ for October, 1936, page 438. There 
are, however, several reports of individuals seen further north on this coast, reports 
that we feel may properly be cited as rather definite records. Two of these have 
already been published. One is given by Ludlow Griscom in his ‘Birds of the New 
York City Region’ (p. 384, 1923), where he includes this species in his Hypothetical 
List with the statement: “‘ Messrs. Rogers, Hix, and Fleischer report a most satisfac- 
tory identification of a bird of this species at Long Beach [Long Island], May 21, 
1916. It was just outside the surf, and all conditions of observation were excep- 
tionally favorable. They were all well acquainted with the Holboell’s Grebe in life, 
and Mr. Rogers had had field experience with the Great Crested Grebe of Europe. 
The great size, long, swan-like neck and black and white coloration were all observed 
at leisure. . . There seems to be no reason to doubt the identification of a field 
ornithologist of such wide and lengthy experience as Mr. Rogers, and the occurrence 
is worthy of serious consideration.” The other published sight record is that of the 
bird seen May 30, 1922, at Ipswich, Massachusetts, by 8. Gilbert Emilio and re- 
corded in the ‘Bulletin’ of the Essex County Ornithological Club (pp. 59-62, 1922). 
Mr. Emilio had never before seen a Western Grebe, but his observation of the bird 
convinced him of its identity, and we learn that later after meeting with the species 
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in the West he has not the remotest doubt about it. Mr. Emilio’s reputation as a 
careful and competent field ornithologist is such that we believe his record is entirely 
trustworthy. 

Two more recent sight records we are permitted to quote from the advance proofs 
of ‘Birds of the Connecticut Valley in Massachusetts,’ by Aaron C. Bagg and Samuel 
A. Eliot, Jr., soon to be published: ““On December 15, 1934, Mr. Albert Dietrich of 
Feeding Hills was looking for waterfowl along the Agawam shore of the [Connecticut] 
River. Arriving at the south-end bridge to Springfield, he flushed a number of 
American Mergansers and Green-winged Teal from a small area of open water at the 
mouth of the Westfield River, but a large Grebe, not at all afraid, remained there, 
and was studied with a 10x glass, in good light, ‘at a distance of not more than 35 
yards.’ ‘A diving bird, very much “all neck” or like a small swan in shape’ was Mr. 
Dietrich’s first impression. Mr. William M. Remington of Springfield, being sent 
for, brought Reed’s and Peterson’s ‘Field Guides’ to the spot and made the identifica- 
tion at once: the bird was not more than 60 yards from him, it was shaped nothing 
like a Loon, and was too large, and not properly colored, for a Holboell’s Grebe. 
‘Its large size and very long, swan-like neck, which looked as if it had once been 
snow-white, till a brushfull of black paint had been passed down its back, and also 
its yellow bill, placed it definitely,’ he writes. . . . He telephoned Miss Fannie 
A. Stebbins in West Springfield, and she later studied the bird independently and 
writes confirming all the above diagnostic features, except that to her the bill did not 
look definitely yellow. ‘It was very long, slender, sharp, and dark near the base 
and at the tip but a light horn-color between. The bird reminded me of a Horned 
(rather than Holboell’s) Grebe, but Mergansers were at hand for size-comparison. 
A little white showed above the water-line near the tail. I watched the bird catch 
and swallow several fish. There is no other species it could possibly have been.’ 
In the afternoon, alas, it had disappeared. 

“On Feb. 29, 1936, Mr. Willard D. Leshure of Longmeadow climbed a snowbank 
in the northwest corner of that town (or southwest corner of Springfield) to see what 
waterfowl there might be in an open ‘lead’ in the River close under the steep shore. 
Several Mergansers, a White-winged Scoter, and—nearest of all, just the other side 
of the railroad tracks—a Western Grebe! The eleven o’clock sun was behind the 
observer, the bird not more than 50 yards obliquely below him, and he knew at first 
glance what it must be . . . He noted the great size, light-colored bill, pure 
white and solid black coloration, and even the rudimentary ‘horns,’ consciously 
eliminating both Holboell’s Grebe and Red-throated Loon. Apprised by him, Miss 
Alice M. Bowen went in the afternoon and saw the bird, recognizing it beyond any 
possible doubt from experience in California . . . Mr. Dietrich’s discovery, 
followed by positive identification by two thoroughly competent bird-students, and 
Mr. Leshure’s immediate recognition of another winter stray, corroborated by Miss 
Bowen’s Western experience, seem to us to constitute unquestionable records, and 
we venture to number the Western Grebe among our certainties.” 

So much for the Connecticut Valley. It seems to us that our Newburyport- 
Salisbury Western Grebe was so positively identified as to warrant publication of the 
record for whatever a sight record may be worth. We feel, moreover, that the 
cumulative evidence of the occurrence of the species in Massachusetts and New 
York in the last twenty years should now entitle it to be regarded as at least an 
accidental visitor to this region. While museum specimens are certainly desirable in 
such cases, there is much to be said in favor of an extension of confidence in the 
trustworthiness of sight records to cover thoroughly observed occurrences, especially 
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of such birds as grebes and loons, which are notoriously hard to collect in our winter 
waters.—Francis H. Auten, West Roxbury, Mass.; Winsor M. Tyuer, M.D., 112 
Pinckney St., Boston, Mass. 


Postscript.—After the foregoing note was written, further events occurred at 
Newburyport and elsewhere on our coast which make a postscript necessary. On 
March 27, 1937, again at the mouth of the Merrimack but outside of the south jetty, 
two Western Grebes were seen by Carl W. Buchheister, Laurence B. Fletcher, and 
Mr. and Mrs. 8. Morris Pell. None of the observers had known the species in life, 
but after consulting books and examining specimens at the Museum of Comparative 
Zoélogy they felt sure of the identification. They notified S. Gilbert Emilio, of the 
Peabody Museum, Salem, who visited the place the next day with Ernest 8. Dodge 
and found the two birds there, identifying them fully as Western Grebes from pre- 
vious experience and knowledge. Here they were seen the same day, too, by Garrett 
Eddy, a member of the Nuttall Ornithological Club, who had known the species in 
the West and who fully identified them. Mr. Buchheister also notified me of the 
occurrence, and on March 30 I visited the spot with George B. Long and Seymour H. 
Stone. When we arrived, one of the grebes was feeding near the breakwater. It was 
recognized at once as Aechmophorus occidentalis, and we watched it for some time as 
it swam about and dived. At one time it submerged without diving. After an inter- 
val in which we had been out of sight of the water, it was found that there were two 
Western Grebes off the beach, one farther south than the other, probably having 
just come in from farther out or else up from farther down the beach. The break- 
water bird soon joined the newcomer, and the two remained together, only a foot 
or two apart most of the time, for the fifteen minutes or so that we watched them. 
Practically all that time they were engaged in what appeared to be a courtship, 
arching their necks and going through the motions of preening, often throwing the 
head back to the base of the rudimentary tail. Now and then one would dive and 
swim under the other, coming up on the other side. The swan-like curving of the 
neck was very noticeable in this performance. Later in the day the pair was found 
again at the same place by Dr. and Mrs. Richard Tousey, who have kindly sent me 
notes of their observations. They watched the birds for half an hour, using a 25- 
power telescope as well as binoculars. They could at times even see the red of the 
eye. They saw only one of the pair behaving in a way to suggest courtship. This 
bird “pulled his neck way back and then stretched it suddenly out forward, suggest- 
ing the similar action of the American Golden-eye.” This was repeated frequently. 

So far as I can learn, this was the last time the two Western Grebes were seen 
together, but a single one was seen April 4 (Emilio and Dodge), April 8 (Emilio and 
Elmer P. Foye), April 16 (Miss Ruth Batchelder, about four miles south of the 
former location), and May 10 (Emilio and Ralph Lawson, at Nahant about forty 
miles by water to the south). There was some evidence to indicate that three of the 
grebes were present on some occasions, but apparently the third was not positively 
identified. It may be, therefore, that the pair seen courting departed together and 
that the single bird seen afterward was a third, unmated individual. 

It would be interesting to know where the apparently mated pair of Western 
Grebes went at last. Whether they would be impelled to return to their normal 
summer home or would seek a favorable place for nesting nearer by are matters for 
conjecture. Probably nothing but memory of the route they came by could guide 
them back to the Northwest. No inherited knowledge of a migration route would 
avail, of course. Conceivably they might follow an hereditary impulse to migrate 
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northeast and might end their journey in Nova Scotia. On the other hand, as they 
were evidently going through the early stages of the reproductive cycle, it seems at 
least possible that they might seek and find some New England pond or lake in 
which to complete it. Among the many records of stragglers of southern and western 
species in New England there are comparatively few in which both male and female 
were together, and often in these cases one or both of the pair have been collected, 
eliminating all chance of a breeding record. However, the Yellow-crowned Night 
Heron has bred in Massachusetts, far from its normal range; a nest of the Lark 
Sparrow with four eggs is recorded from Connecticut (Howes, in ‘Odlogist,’ Septem- 
ber 15, 1912, cited by Forbush); and Forbush cites records of the New England 
nesting of the Blue Grosbeak, Kentucky Warbler, and Tufted Titmouse. In the 
light of this evidence of the breeding of other wanderers speculation as to the possi- 
bilities in the case of this pair of Western Grebes becomes especially interesting. 
May I suggest that the possibility, however remote, of obtaining breeding records 
ought, perhaps, to outweigh the desire to secure specimens in the minds of collectors 
who run across pairs of birds outside of their normal ranges? 

But whatever the outcome of this particular affair, we who saw the courtship of the 
Western Grebe at Newburyport may congratulate ourselves on having witnessed 
something that may, perhaps, never before have occurred on the Atlantic Ocean!— 
Francis H. ALtuten, West Roxbury, Massachusetts. 


South American Pied-billed Grebe in the Canal Zone.— During several months’ 
residence in 1927 on Barro Colorado Island, Canal Zone, I learned that a form of the 
Pied-billed Grebe (Podilymbus podiceps) is resident there. On March 8, April 14, 
and 20, I saw individuals in a lagoon-like arm of Gatun Lake on the south side of 
the island and on June 3, one near Frijoles on the adjacent mainland. In a third 
locality, a lagoon on the west side of Barro Colorado Island, I collected an adult 
male on August 5 and saw another on August 16. The bird proved to be in breeding 
condition (testes 18 mm. in length) and is of the South American form, Podilymbus 
podiceps antarcticus (Lesson), not hitherto recorded from the Panama region. In his 
check-list of the birds of Panama (Bull. Mus. Comp. Zool., 78: 291, 1935), Ludlow 
Griscom records only specimens of Podilymbus p. podiceps (from Almirante, Veraguas, 
and Canal Zone). None of these, he tells me, is a breeding or even summer specimen. 
The Barro Colorado bird agrees with South American specimens in having a long 
bill, very dark breast and belly and nearly black crown, nape, and back of neck. 
It measures: wing 135 mm., culmen 25, bill from posterior end of nostril 19.5; weight 
420 grams. 

Alexander Wetmore (Bull. U. 8. Nat. Mus., no. 133, p. 49, 1926) first pointed out 
the distinctive characters of the South American Pied-billed Grebe and at almost the 
same time Frank M. Chapman (Bull. Amer. Mus. Nat. Hist., 55: 181, 1926) devel- 
oped the same point and extended the range of this form to Cali and Fomeque (near 
Bogoté), Colombia. The addition of the Canal Zone is only a slight extension of the 
known range of aniarcticus but it does raise the question of how far into Central 
America this form may prove to range.—JOSSELYN Van Tyne, University of Michigan 
Museum of Zoology, Ann Arbor, Michigan. 


The Gannets of Funk Island.— When, in 1935, Wynne-Edwards published his 
paper on ‘The Newfoundland Gannet colony: with recent information on the other 
North American gannetries’ (Ibis, 1935, pp. 584-594), the existence of four occupied 
American colonies was known to him. All were in the Gulf of St. Lawrence, 
namely, on (1) Bonaventure Island, (2) Bird Rocks, (3) Gull-cliff Bay on Anticosti 
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Island, and (4) Cape St. Mary, Newfoundland. Of these only the first two were 
known to exist when, in 1913, Gurney published his book, ‘The Gannet’ (London, 
li + 567 pp.). The third, a small colony on Anticosti Island, is well described by 
Wynne-Edwards, who writes (1. c., p. 586): “‘The first published mention of it was 
in 1922,! and it is apparently of fairly recent foundation. It is only 83 (nautical) 
miles north-by-west of Bird Rocks, and Dr. Lewis thinks it may be growing as the 
latter wanes. Mr. P. A. Taverner visited it in 1928, and estimated that there were 
about 500 nests.’”” The fourth colony is on Chimney Rock at the southern tip of 
Cape St. Mary, one of the southern appendages of the Avalon Peninsula, New- 
foundland. It is the one which was described for the first time in Wynne-Edwards’s 
paper of 1935 and is the second largest American colony known today. It is sur- 
prising that a nesting ground of such size, estimated to have 4500 breeding pairs of 
Gannets (Moris bassana), could have remained hidden so long from the ornithological 
world. To these four Gannet colonies Mr. 8. K. George and myself can now add a 
fifth which it was our good fortune to discover on Funk Island in June, 1936. While 
the primary purpose of our trip to Funk Island was to search for remains of the Great 
Auk, the discovery of a fifth breeding colony of Gannets there was not totally unex- 
pected. At that time we had not seen Wynne-Edwards’s statement: “‘We passed and 
visited many islands off the outer coasts of Newfoundland and Labrador, including 
Funk Island. I had half-expected to come across a small gannetry on this coast, in 
view of the oft-observed presence of Gannets in the neighbourhood of Belle Isle. I 
am, however, satisfied that no such colony exists, since I have now seen at close 
quarters every suitable island within 100 miles of this place, having made a special 
point of doing so.” 

Perhaps, the boat on which Mr. Wynne-Edwards travelled passed the island on 
the northern side. If this was the case the birds, if present, would not have been 
visible. However, if he had circled the island, or passed on the southerly side, I feel 
quite sure he would have observed them as we were able to see the white cluster of 
birds near the southwest shore when still about a quarter of a mile away. In the 
event that Mr. Wynne-Edwards effected a landing—a fact which I doubt and which 
his paper does not make quite clear—or if his boat circled the island and no birds 
were observed, the date of the colony’s foundation can be set as the spring of 1936. 

Jacques Cartier, discoverer of Funk Island, recorded the Great Auk and the 
Gannet as breeding there profusely at the time of his visit in June, 1534. After dis- 
cussing the Great Auk, he continues: ‘There are also of another sort, but bigger, 
and white, which bite even as dogs; those we named Margaulx.” It is evident that 
this name applied to the Gannet, as in his description of the fauna of Bird Rocks in 
the Magdalens he uses it again. 

A search of the records left us by the three collectors who have visited Funk 
Island since Cartier began the slaughter, which eventually resulted in the total des- 
truction of its Great Auk and the driving away of the Gannets, reveals that until 
they reappeared presumably in the summer of 1936, no trace of Gannets breeding on 
Funk had been noted for nearly a hundred years. The only authentic record of 
Gannets on Funk is the account of Cartier, and the date of its vanishing must always 
remain problematical. However, we do know that Peter Stuvitz in 1841, Professor 
J. W. Milne in 1874, and Dr. Frederic A. Lucas in 1888, visited the island but of the 
three, only Dr. Lucas mentions the Gannet. He writes: “The Auk, by the way, is 
not the only bird which has been extirpated on Funk Island, for the Gannet lives in 


1*Place-names on Anticosti Island, Quebec,’ by W. P. Anderson, Ottawa, 1922; see also 
H. F. Lewis, Canadian Field-Nat., vol. 38, pp. 44, 46, 1924. 
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name alone, although Cartier found it abundant, and men still living remember to 
have seen the bird” (Rept. U. S. Nat. Mus., 1888-89, pp. 493-529, 1891). His 
words apply to the fact that the high southerly bluffs of Funk Island are named 
“‘Gannet Head” on the mariner’s charts. 

We first saw the breeding Gannets of Funk Island while still at sea. From a 
quarter of a mile out, the white cluster of birds was conspicuous among the thousands 
of Murres whose nest-sites cover the part of the island on which we later found 
Great Auk remains. On the afternoon of July 20, 1936, after gaining access to the 
crest of the cliffs at a point some one hundred yards north-northwest of Escape 
Point and after crossing the two large faults which run east and west, we came upon 
the ruins of a house and two cairns marking the summit of the island. Approximately 
forty yards from this point, on a line running west-northwest, we found seven nesting 
pairs of Gannets, and estimated a total population of about forty, mostly unmated. 
One young bird cowered in each nest. From young previously observed in the 
gannetry of Bonaventure Island, I judged them to be about a week old. 

It is curious that these birds have shunned the rough Gannet Head section of the 
island and selected the sloping, rocky, southwestern side and the company of approx- 
imately ten thousand breeding pairs of Murres. This indicates, perhaps, that these 
pioneers are emigrants from the crowded Chimney Rock gannetry, a flat-topped 
pillar, rather than from the cliffs and ledges harboring the birds of the Bonaventure 
and Bird Rock gannetries. Once having chosen a new nesting ground, Gannets 
evidently multiply rapidly if not disturbed. Wynne-Edwards quotes a resident of 
St. Mary to the effect that in 1877 no Gannets nested on Chimney Rock, and that in 
1883 there were no more than eight or ten breeding pairs. In other words, a gannetry 
of about the same size as the one we found on Funk Island has, in a matter of per- 
haps fifty years, increased to 4500 or more breeding pairs. Protected by law, by the 
local superstitions regarding the island, and by the dangerous surrounding waters, it 
is, therefore, not inconceivable that the Funk Island gannetry will increase in size at 
a similar rate.-—E. THomas American Museum of Natural History, New 
York City. 


Double-crested Cormorant breeding in Michigan.—On June 27, 1936, 
Bayard H. Christy, John B. Semple, and the writer had the pleasure of visiting the 
Huron Islands in Lake Superior east of Keweenaw Bay as the guests of William P. 
Harris, Jr., who took us out from the Huron Mountain Club in his launch. As has 
long been known, the small eastern islands of this group support a large colony of 
Herring Gulls, at least a thousand pairs at the time of our visit. On the two smallest 
and easternmost islands we discovered, in addition to gulls, several pairs of Double- 
crested Cormorants (Phalacrocorax auritus), the first to be found breeding in Michi- 
gan. We found two cormorant nests, one on each little island, and saw seven adults 
which circled about at some distance. One nest contained three eggs and the other 
two eggs and two young a day or two old. The lighthouse keepers who lived at the 
west end of the group of islands told us that they had been seeing the cormorants 
about for ‘at least two summers.” This little cormorant colony must be of rather 
recent origin, however, for Messrs. Christy and Semple visited the locality in 1930 
and saw no cormorants. About August 10, Mr. Harris visited the islands again and 
found the young at both nests nearly ready to leave and when he returned ten days 
later they had left. 

Dr. Harrison F. Lewis tells me that he knows of but two other cormorant colonies 
on Lake Superior, namely, at Agawa Bay (W. G. Fargo and J. Van Tyne, 1926) and 
at Black Bay (L. S. Dear, 1933), both on the north shore of the lake.—JossELYN 
Van Tyne, University of Michigan Museum of Zoology, Ann Arbor, Michigan. 
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American Egret and Black-bellied Plover in Delaware in winter.—The 
American Egret (Casmerodius albus egretta) and the Black-bellied Plover (Squatarola 
squatarola) are both occasionally encountered afield in the Northeast as late-fall 
immigrants. Their presence in Delaware during Christmas week, however, seems to 
be sufficiently uncommon to justify a brief note. The American Egret was observed 
feeding on the border of Silver Lake Pond within the city limits of Rehoboth Beach 
within twenty-five yards of the highway on December 22, 1936, and the Black- 
bellied Plover was noted on the sandy beach near the inlet to Rehoboth Bay on the 
same day. It is common knowledge that both species have shown an increase during 
recent years. Whether this increased bird population, an abnormal physiological 
development, or the unusually mild weather has had anything to do with these birds, 
being so far north during the winter is not known.—C.areNnce Corrtam, U. S. 
Biological Survey, Washington, D. C. 


Little Blue Heron in the interior of Northern Maine.—On August 25, 1936, 
I took a specimen of the Little Blze Heron (Florida caerulea caerulea) at the western 
end of Millinocket Lake in the Katahdin region of Maine. According to data fur- 
nished me by Mr. Arthur H. Norton, of the Portland Society of Natural History, 
this record constitutes the most northerly occurrence of the species within the State. 
The bird was in white plumage and the feathered parts were colored only on the tips 
of the outer primaries. The skin is now in the Portland Museum of Natural History. 
—Howarp L. Menpatu, 28 Pendleton Si., Brewer, Maine. 


Maine records of the Eastern Glossy Ibis.—The Glossy Ibis (Plegadis falci- 
nellus falcinellus) is a bird of the tropical and subtropical regions but casually strays 
to the northward. It has been reported for the States of New Hampshire, Connecti- 
cut and Massachusetts in New England, and as far north as Ontario, Quebec and 
Nova Scotia as well as for more southern localities, but I know of no reports of this 
bird for Maine. The following records for this State are of interest. A pair of Glossy 
Ibis was seen by Radcliffe Pike at Lubec, Maine, on April 22, 1935. They fed along 
the beach near Pike’s Puddle for a week when one of them disappeared. The remain- 
ing bird was seen frequently until it was found dead on May 6, 1935, having been 
shot by some thoughtless person. The bird was preserved and is now in the ornitho- 
logical collection of Bowdoin College, Brunswick, Maine. Mr. Arthur H. Norton 
of the Portland Society of Natural History, informs me that a Glossy Ibis was seen 
by various persons at Toddy Pond, East Orland, Hancock County, for about three 
weeks during the month of May, 1931. This bird was so tame that it could be ap- 
proached within six or seven feet. A good photograph of the bird was published in 
the ‘Bangor Daily News’ for May 21, 1931.—A.trrep O. Gross, Bowdoin College, 
Brunswick, Maine. 

Ring-necked Duck nesting in Maine.—Breeding records of the Ring-necked 
Duck (Nyroca collaris) in the East are so unusual that the recent collection of two 
specimens in Maine is of more than passing interest. On August 6, 1936, Mr. Francis 
Uhler of the U. S. Biological Survey and the writer discovered a number of ducks on 
Grassy Pond, Piscataquis County, Maine. Among them was a female Ring-necked 
Duck with a brood of young less than half groown. We were unprepared to collect 
birds at that time, so requested Mr. Fred Roberts, the local game warden, to obtain 
specimens for us if possible. His efforts were unsuccessful until August 17, when, 
together with Messrs. Howard Mendall and C. M. Aldous, he succeeded in collecting 
two of the eight young birds in the only brood found that day. These birds were 
fully feathered and not appreciably smaller than mature birds. In the comparison 
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with museum specimens the outline of the feathers at the base of the upper mandible, 
as pointed out by Todd (Auk, 53: 440, 1936) proved to be the best distinguishing 
character between these birds and Red-heads. 

One of the specimens was presented to the Portland Society of Natural History, 
and bears Catalogue No. 506 of that collection. The other remains in the University 
of Maine collections. Mr. Arthur H. Norton, of the Portland Society, reports that 
the only records of this species breeding in Maine are those of Boardman who re- 
ported the species as breeding in the region of Calais, Washington County, over 
seventy years ago.—Gustav Swanson, University of Maine, Orono, Maine. 


King Eider in South Carolina.—On December 26, 1936, E. M. Burton saw 
two immature eiders near the North Jetty, at the mouth of Charleston Harbor. 
One bird was collected on this date and on December 29, another was taken. On this 
latter date, two other ducks seen may have been of the same species. Both speci- 
mens prove to be King Eiders (Somateria spectabilis) and constitute an addition to 
the birds of this State. Formerly this eider was carried on the hypothetical list by 
the late A. T. Wayne on the basis of Georgia records. 

Although the sexual organs of these immature birds are undeveloped, both are 
believed to be females in the first-winter plumage. The iris is dark brown, legs and 
feet olive green, webs blackish. The bills are very dark olive green, almost black. 
Examination of stomach cuntents indicated that the birds had been feeding entirely 
on a small mussel, Modiolus plicatulus. The specimens bear Nos. 36.240 and 36.241.1 
in the Charleston Museum Collection. I am indebted to Mr. Burton for the privilege 
of recording these birds.—E. B. Coamperuain, The Charleston Museum, Charleston, 
S.C. 


Tapeworm in young Red-breasted Merganser.—A downy young Red- 
breasted Merganser (Mergus serrator), which I estimated to be ten days of age, 
collected about two miles above tide water in the Etamamu River on the north shore 
of the Gulf of St. Lawrence, was found to be heavily infested with the tapeworm, 
Schistocephalus solidus. Forty parasites were taken from the intestine of this small 
young bird. Some of these were already sexually mature while others (larvae of the 
same size) would not mature for a period of two or three days. 

Sculpins, and I believe other forms of fish, are known to be hosts to this parasite. 
The sculpin is very common in the salt-water regions about the mouth of the Eta- 
mamu River as are invertebrate forms which form a link in the life history of this 
parasite. These waters are an important breeding ground for the American Eider and 
other diving birds. To what extent these birds may be parasitized by this tapeworm 
would be interesting to know. 

I am indebted to Dr. Justus F. Mueller of the New York State College of Forestry 
for identification and information about this parasite—Rorert A. Jounson, State 
Normal School, Oneonta, N. Y. 


Turkey Vultures killed by Automobiles.—In ‘The Auk,’ 53: 76, 1936, Mr. 
Charles J. Spiker advances the theory that Turkey Vultures (Catharies aura septen- 
trionalis) may sometimes be killed by automobiles. He gives as his reasons, the 
finding of two specimens on a highway, with the carcass of a rabbit between them, 
and seems impressed by the fact that this is a rather unusual and uncommonly ob- 
served occurrence. Those of us who live in the land of the “‘buzzard,” however, know 
that this is not only a common occurrence, but one which has actually to be avoided. 
Throughout much of the South, the feeding of vultures in highways has greatly in- 
creased, due to the numbers of small mammals, birds and reptiles which are killed 
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by passing cars. Indeed, this has been advanced by some observers as a reason for 
the Black Vulture (Coragyps atratus atratus) extending its range northward in recent 
years. 

Along the coastal highways of the Carolinas, Georgia, Florida and the Gulf States, 
one has to watch the buzzards. Frequently, they delay their rising from the high- 
ways to the point of being either just missed by a car, or actually collided with. 
The writer knows of several instances where they have come through the wind- 
shields of cars to the detriment of themselves and the occupants of the vehicle! 
Along the Tamiami Trail this all but constitutes one of the hazards of the road. 
Much prey is strewn along this stretch, and it is not too much to say that, if the 
driver tried to do it, he could kill a dozen vultures between Miami and Everglades, 
providing he did not wreck himself doing it. The writer has only just avoided killing 
many by a narrow margin. It seems a safe plan, when buzzards are in the road 
ahead, to slow down, sound the horn frequently, and this usually puts the birds in 
the air at .. sufficient distance to allow a fair margin of safety.—ALEXANDER SPRUNT, 
Jr., R. F. D. No. 1, Charleston, S. C. 


A hybrid between Turkey Vulture and Black Vulture.—On Friday, Febru- 
‘ary 5, I baited the trap in which I catch Black Vultures for banding. This is a large 
wire enclosure with a receiving pen on one side connected with the main trap by a 
‘V’. The entrance to the trap is through a square hole in the center of the top, 
which is depressed from the four sides toward the center, leaving a three-foot square 
hole open. Part of the carcass of a freshly killed cow was put into the trap. Black 
Vultures go readily into the trap to get the food, but do not find their way out. 
Turkey Vultures will not go into the trap. In this trap I frequently capture as many 
as one hundred and fifty vultures at one time. These birds are banded and liberated. 
I usually do not visit the trap until twenty-four to forty-eight hours after it has been 
set, as this enables the birds to digest the food that they have eaten, and makes the 
banding not quite so unpleasant, as there is then no regurgitation in handling them. 

Late in the afternoon of the 6th, I visited the trap with four assistants and found 
both the trap and the receiving pen packed with Black Vultures. In the sea of 
black heads, I noticed one red head, and remarked that there seemed to be a young 
Turkey Vulture in the catch. When, on handling the birds, this red-headed ‘buzzard’ 
was brought to me, I saw at once that it was a hybrid between the Black Vulture 
(Coragyps atratus atratus) and the Turkey Vulture (Cathartes aura septentrionalis). 
The predominating color and shape were those of the Black Vulture, but the beak, 
eyes, eyelids and fore part of the head were like those of the Turkey Vulture, as were 
also rear part of the head and neck, and all of the body plumage. The shape of the 
tail was as in the Black Vulture. The legs and feet were more Turkey Vulture than 
Black Vulture, both in coloring and in shape. The primaries were definitely Turkey 
Vulture. The remainder of the wing plumage was Black Vulture. 

This is the first time I have ever seen a hybrid between these two birds, though I 
have banded thousands of them. 

This bird was sent by express Saturday afternoon, February 6, to the U. S. 
Biological Survey for the attention of Mr. Frederick C. Lincoln, to whom I make my 
banding reports. On checking my bands after emptying the trap, I found that the 
trap had made the largest catch I have ever recorded for one time, 279 of freshly 
banded birds and 77 returns; a total of 356 Black Vultures, and one hybrid.—E. A. 
MclIiHenny, Avery Island, La. 


Mississippi Kite in South Carolina in Winter.—Through the courtesy of Dr. 
Robert Cushman Murphy, the writer is privileged to record the first winter occur- 
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rence of the Mississippi Kite (Ictinia misisippiensis) in South Carolina. This species 
is rare in winter, even in southern Florida and its presence in coastal South Carolina 
at that season is remarkable indeed. One would naturally expect that the weather 
was unseasonably warm when the specimen was observed, but as a matter of fact, 
the conditions were exactly the reverse and the winter was exceptionally severe in 
this State, with the almost unheard-of occurrence of snow in the Low Country! 
The bird was seen by Dr. Murphy and his host, Mr. Jesse Metcalf, on the latter’s 
plantation, Hasty Point, Georgetown County, 8S. C., on the morning of February 2, 
1936. It was watched at leisure with and without high-powered binoculars as it 
flew over the swamps of Cypress Creek. The weather was cold at the time, the 
mercury registering 38° and “considerable melting snow lay on the ground.” 

This species usually reaches lower South Carolina in early April, the earliest 
record heretofore being March 22, 1929, when Mr. Herbert R. Sass and the writer 
observed one at Goose Creek, Charleston County. The reason for the appearance 
of the Hasty Point specimen in such unseasonable time is a mystery.—ALEXANDER 
Sprunt, Jr., R. F. D. 1, Charleston, S. C. 


A Swainson’s Hawk migration.—In the eastern United States autumnal 
Buteo flights are almost invariably associated with mountain ridges. Year after year 
these migrating hawks come down well-defined flyways because of definite physical 
advantages offered by air currents. Even though I had read of such flights over the 
plains area, it was a genuine revelation to observe the heaviest Buteo migration I 
have ever had the fortune of witnessing out on the relatively flat plains around 
Hutchinson, Kansas, on October 2, 1936. 

Early that morning a wheeling flock of some seventy-five Swainson’s Hawks 
(Buteo swainsoni) brought the migration to my attention. For the next half hour 
scattered small flocks followed the invisible path overhead from north to south 
before the heavy movement got under way. For a little over an hour and a half I 
kept as near actual count as possible and ended with 3400 hawks on my tabulation. 
There were scattered individuals in this count but most of the birds were in definite 
compact flocks ranging from a dozen to three hundred individuals. In spite of the 
fact that there was no apparent marked difference in the earth’s surface for miles 
around, the birds seemed to follow a definite course over the State Fair Grounds. 
While I was able only to keep count during this hour and a half, intermittent observa- 
tions showed that this flight continued well into the afternoon. Over ninety-nine 
per cent of the birds were Swainson’s Hawks. 

It was significant to notice that as the sun rose the birds rose to a higher altitude 
until after eleven o’clock one just arriving in the area would have been ignorant of a 
hawk migration for the birds were now mere specks, visible to the naked eye only 
after careful scrutiny. Are there definite annual flight lanes over the prairies or are 
these paths merely fortuitous, varying from year to year?—ALLAN D. CrUICKSHANK, 
Freeport, Long Island, New York. 


Additional Illinois Golden Eagle records.—During the past two years the 
writer has been accumulating information concerning the former and present status 
of the Golden Eagle (Aquila chrysaétos canadensis) in Illinois. It seems advisable 
to make known the following records, which have apparently not appeared previously 
in the literature. Appreciation is expressed for information received from the several 
cooperating individuals and institutions. Specimens taken are: 

Cantine (Madison County), May 8, 1877, immature bird now in the Julius Hurter 
collection in St. Louis, Missouri; data from Professor Rudolf Bennitt, University of 
Missouri, Columbia, Missouri. 
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Litchfield (Montgomery County), November 5, 1877; a notation in the distribu- 
tion file of the U. 8. Bureau of Biological Survey states that the catalogue of the 
Hurter collection includes this entry. 

Spoon River, near Magnon (?) (probably Fulton County), April 15, 1881; stomach 
sent by Professor 8. A. Forbes, University of Illinois, to the U. 8. Bureau of Biological 
Survey (or equivalent organization of the period) for examination; data from the 
food-habits file of the Bureau. 

Vandalia (Fayette County), 1893, mounted bird in the Steinhauer collection at 
that place; data from Dr. T. E. Musselman, Quincy, Illinois. 

Chicago (Cook County), winter of 1894, bird taken by J. G. Parker, now in the 
Field Museum of Natural History in that city; data from Rudyerd Boulton of that 
museum. 

Cisco (Piatt County), March 3, 1899, a mounted adult male taken by E. V. 
Rannenberger, now in the Illinois State Museum, Springfield, Illinois; data from 
Gilbert Wright of that museum. 

Philo (Champaign County), March 13, 1900, bird taken by G. A. Shafer, now in 
the University of Illinois Museum of Natural History, Urbana, Illinois; examined by 
Dr. A. R. Cahn, now of Norris, Tennessee. 

Champaign County, June 26, 1900, skin in the University of Illinois Museum of 
Natural History; examined by the writer. 

Catlin (Vermilion County), about 1900, two mounted specimens, one in the collec- 
tion of the Catlin Township High School, and the other in the collection of N. M. 
Payne of that town; both examined by the writer. 

Crab Orchard (Williamson County), December 14, 1904, bird killed by T. M. 
Mitchell, now in the museum of Southern Illinois State Normal University, Carbon- 
dale, Illinois; data from Fred Cagle of that museum. 

Brown County, November 20, 1907, bird mounted at the Illinois State Laboratory 
of Natural History, Urbana, for the Mt. Sterling, Illinois, high school; notation in an 
old record book of the now defunct laboratory. 

Peoria (Peoria County), about 1910, bird in the collection of Bradley Polytechni- 
cal Institute of that city; data from W. A. Starrett of that place. 

Toledo (Cumberland County), November 10, 1913, bird wounded by Blaine 
Holsapple of that town; kept in captivity by 8. E. Miller of that place until April 23, 
1917, but now mounted and in the latter’s possession; data from Mr. Miller. Bird 
examined by the writer. 

Bement (Piatt County), January 1, 1915, bird received for mounting by the IIli- 
nois State Laboratory of Natural History; entry in an old record book of the Labora- 
tory. 

Decatur (Macon County), November 1, 1915, bird taken; examined by Paul 
Smith, Illinois Department of Conservation, Mt. Zion, Illinois. A poor photograph 
in the ‘Decatur Herald’ examined by the writer. 

Carthage (Hancock County), November, 1916, bird mounted by E. L. Lambert of 
Carthage College; shot by and presumably still in possession of Orville Walker, 
Fountain Green, Illinois; data from Mr. Lambert. An excellent photograph ex- 
amined by the writer. 

Springfield (Sangamon County), December 22, 1916, bird received by K. W. Kah- 
mann, now of Hayward, Wisconsin, and the stomach sent by him to the U. 8. Bureau 
of Biological Survey for examination; data from the food-habits file of the Bureau. 

Toledo (Cumberland County), October, 1918, bird shot by Carroll Willis, formerly 
of that town and now mounted in the cabin of the Toledo chapter of the Izaak 
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Walton League of America; data from 8. E. Miller, Toledo. Bird examined by the 
writer. 

Wood-dale, near Itasca (DuPage County), October 20, 1922, bird examined in a 
Chicago taxidermist’s shop by C. W. G. Eifrig, Concordia College, River Forest, 
Illinois; data from Mr. Eifrig. 

Lacon (Marshall County), March 7, 1923, mounted bird in the museum of R. M. 
Barnes of that town; data from Mr. Barnes. 

Oakwood (Vermilion County), January 23, 1924, mounted bird examined by 
Frank C. Bellrose in the home of the farmer who shot the bird; data from Mr. Bell- 
rose, Ottawa, Illinois. 

Lacon (Marshall County), November 6, 1925, skin in the museum of R. M. Barnes 
of that town; data from Mr. Barnes. 

Chandlerville (Cass County), fall of 1925, two mounted birds in Virginia, Illinois, 
one in a general store, and the other in the high school; information from Messrs. 
G. W. Rexroat, Jr., and M. M. Cruft of Virginia. 

Frederick (Schuyler County), autumn, about 1925, mounted bird in the collection 
of Western Illinois State Teachers College, Macomb, Illinois; bird examined by the 
writer. 

Oakland (Coles County), January, 1930, skin in the collection of Eastern Illinois 
State Teachers College, Charleston, Illinois; data from Walter Scruggs of that 
institution. Skin examined by the writer. 

Lacon (Marshall County), August 10, 1930, mounted bird in the museum of 
R. M. Barnes of that town; data from Mr. Barnes. 

Niles (Cook County), October 28, 1931, a male, now mounted and in the possession 
of P. R. Meeske, Arlington Heights, Illinois; examined by C. W. G. Eifrig, data from 
Messrs. Eifrig and Meeske. ng 

Arlington Heights (Cook County), November 4, 1931, a female; examined by 
P. R. Meeske; record considered valid by C. W. G. Eifrig. 

Basco (Hancock County), November 17, 1932, skin of female killed by Henry 
Rosenbloom of that town, now in the Carthage College Museum; data from E. L. 
Lambert, Carthage, Illinois. 

Carmi (White County), January, 1934, mounted bird in a local lawyer’s office, 
examined by G. H. Brown of that town; data from Herman Morrill of Carmi. 

Charleston (Coles County), February 22, 1935, dead bird examined by Walter 
Scruggs of that place; data from Mr. Scruggs. 

Waukegan (Lake County), October 13, 1935, female in the Field Museum of 
Natural History at Chicago, killed by N. Griffin; data from Rudyerd Boulton of 
that museum. 

Chicago (Cook County), October 17, 1935, bird captured alive on Lake Michigan 
and presented to the Lincoln Park ‘Zoo’ of that city; an excellent photograph ap- 
peared in the ‘Chicago Daily News’; and the live bird was examined by the writer. 

Barrington (Lake County), October 26, 1935, a male, mounted by Asmus and 
Reese, Woodstock, Illinois; data from J.C. Asmus. Excellent photograph examined 
by the writer. 

Moweaqua (Shelby County), October 27, 1935, bird wounded, kept in captivity in 
Decatur, Illinois, then seized by the Illinois Department of Conservation and turned 
over to the Illinois State Natural History Survey, where it was kept on display until 
its death from disease; bird examined by the writer. 

Virginia (Cass County), December, 1935, bird caught in a steel trap by Dave 
French and kept in captivity until seized by G. L. Kuhlman, Illinois Department of 
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Conservation, Beardstown, Illinois, who banded it (U. S. B. S. 36-802136, issued to 
Professor V. E. Shelford, Urbana, Illinois) and released it at Beardstown (Cass 
County), on February 28, 1936; a letter from Mr. F. C. Lincoln informs me that the 
bird was killed at Hillcrest (Calhoun County), Illinois, on March 28, 1936, by C. C. 
Jones, Jr., of Hamburg, Illinois; identification by G. W. Rexroat, Jr., Virginia, 
Illinois, and by warden Kuhlman. 

Mattoon (Coles County), late autumn, 1935; mounted bird formerly in a sporting 
goods store in that town; information from the proprietor of the shop. Bird ex- 
amined by the writer. 

Goreville (Johnson County), March 26, 1936, bird killed by Will Lingle; data from 
Fred Cagle, Carbondale, Illinois. 

Crystal Lake, Woodstock, and Huntley (all McHenry County), between 1910 
and 1935, eight or ten birds mounted by P. E. Bertram, a taxidermist of Crystal 
Lake, Illinois. C. W. G. Eifrig considers Mr. Bertram’s records as valid; however, 
the specimens now cannot be located.—Cuarues T. Biack, University of Illinois, 
Urbana, Illinois. 


An Illinois record for the Little Brown Crane.—aAs far as known, the Little 
Brown Crane (Grus canadensis canadensis) has never been reported from Illinois 
although it has been collected in Clark County, Missouri, in eastern Nebraska and 
in western Wisconsin. Recently, among a lot of kitchen-midden bones from a pit 
on the Ed. Korando farm, near Jacob, Jackson County, the distal end of a tibio- 
tarsus of this crane was found. Remains of the Whooping Crane have been found in 
a pit near Sand Ridge, Jackson County, as well as in kitchen-midden material from 
other places. The Sandhill Crane was represented in bones from pits on Plum 
Island, La Salle County. Forty-four species of birds have been identified from 
Indian mounds and village sites in Illinois. The Little Brown Crane, as well as the 
other bird bones, were identified by Dr. Alexander Wetmore, Assistant Secretary, 
Smithsonian Institution, in charge of the United States National Museum.—F RANK 
C. Baker, University of Illinois, Urbana, Illinois. 


Winter shorebird notes from Massachusetts.—In the ten years since Forbush 
published the first volume of ‘Birds of Massachusetts,’ I have accumulated records 
which extend the fall migration period of the White-rumped Sandpiper by more than 
a month, confirm the winter status of Knot, Sanderling, and Red-backed Sandpiper, 
and definitely establish the Black-bellied Plover and Turnstone as rare winter resi- 
dents in the State. These notes are summarized below. 

BLACK-BELLIED PLover (Squatarola squatarola). The A. O. U. Check-list gives 
North Carolina as the northern limit of the winter range, and Forbush defines its 
season in Massachusetts as ‘April 15—June 13; (summer); July 5-November 20; 
(December).” My recent records outside these limits are:— 

1929. February 22, two at Gurnet Head, Plymouth, of which one was collected. 

1934. December 7, one, Gooseberry Neck, Westport. 

1935. January 11, one, Coatue Point, Nantucket. 

November 30, three, Third Cliff, Scituate. 
December 2, five, Edgartown, Martha’s Vineyard. 
1936. December 28, three, Nauset Inlet, Eastham. 
1937. January 12, three at the same place, presumably the same birds. They 
were reported by other observers through February. 
All these birds appeared to be healthy, strong-flying individuals, and their presence 
during the winter months fits in rather naturally with another pronounced tendency 
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shown by the Black-belly since shooting was stopped; namely, to linger in numbers 
well into November. Prior to 1927, newly arrived plover from the north were soon 
shot out or hastened along to the south, and since the last substantial flights came 
along about October 15, I do not remember this species as much more than a strag- 
gler, in pairs and very small flocks, after that date. Today the plover accumulate 
in great flocks on their feeding grounds, spreading out over the flats as the tide goes 
off, and repairing to some sandy point in flocks of many hundreds at high water, 
and at such favored places as Duxbury Bay, Nauset Inlet, Monomoy, and Nan- 
tucket, it is not unusual to find them in large numbers as late as November 15-20. 

Ruppy Turnstone (Arenaria interpres morinella). The Check-list again gives 
North Carolina as the northern winter limit; Forbush cites October 16 as the last 
Massachusetts date in fall. I have late-fall records of one Turnstone at Duxbury 
Beach, November 6, 1921; two at Fourth Cliff, Scituate, December 24, 1930; two at 
Third Cliff, Scituate, November 30, 1935; and fourteen at Nantucket, November 30, 
1936. Finally, a little band of eight or nine Turnstones successfully passed the winter 
of 1934-35 on the harbor jetties at Nantucket Island, in company with thirty to 
forty Purple Sandpipers. On January 8, 1935, I collected a male from this flock for 
W. F. Kubichek of the U. 8. Biological Survey. 

American Knor (Calidris canutus rufus). This species has been previously 
recognized as an occasional winter resident in Massachusetts, but not, I think, 
north of Cape Cod. For the Cape I have records of one at Monomoy, December 11; 
thirteen at Nauset Inlet, December 29; and nine, Nauset Inlet, December 30, all in 
1935. At Gurnet Head, Plymouth, I collected a Knot on February 22, 1927, and 
saw six on February 26, 1936. 

Waitr-RUMPED SANDPIPER (Pisobia fuscicollis). Forbush’s last fall date is No- 
vember 10. In 1935, I saw three at Yarmouth on November 13, one at Scituate 
November 30, and one at Monomoy, December 11. 

ReED-BACKED SANDPIPER (Pelidna alpina sakhalina) and SANDERLING (Crocethia 
alba). In ‘The Auk’ of January, 1920, Mr. J. A. Farley recorded the presence of three 
Sanderlings and one Red-back at Plymouth Beach during the winter of 1916-17, 
and made the comment, ‘no other records north of Cape Cod.” On the Cape the 
Sanderling is, of course, a fairly regular winter resident, and the American Dunlin 
not unusual; and even north of Boston, in Essex County, there have been recent 
winter records for both species. My records for the Plymouth Beach-Saquish Beach- 
Gurnet area since 1920 are as follows. Red-back: December 31, 1921, two males 
collected out of six; February 22, 1927, one collected; February 22, 1929, twenty- 
seven. Sanderling: December 29, 1920, one collected out of two; December 28, 
1925, one collected out of six; February 22, 1927, six; February 5, 1936, six; Febru- 
ary 26, 1936, seven.—JosepH A. Hacar, Massachusetts Division of Fish and Game, 
20 Somerset St., Boston, Mass. 


Long-tailed Jaeger observed on the Bear River Marshes, Utah.—lIt is safe 
to assume that there are comparatively few collectors who have not had the unpleas- 
ant experience of losing desirable specimens because they have become tired or care- 
less watching common species for a considerable length of time. Here is one.of my 
experiences. On October 3, 1926, I had the pleasure of being with my friend, A. P. 
Bigelow, duck shooting at the Bear River Club, which has large holdings on the 
Bear River Marshes south of Corinne, Utah. The day was fine and bird life abun- 
dant. Besides maybe a dozen species of ducks, Franklin’s Gull, California Gull, 
ibises, snowy herons, night herons, terns, godwits, willets, avocets or other species 
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were continually in sight, flying in various directions. These species although very 
interesting to the ornithologist, were somewhat troublesome to the sportsman in 
attracting his attention from approaching game. While watching a bunch of incom- 
ing Mallards in the distance, I could see out of the corner of my eye a bird passing by 
me. When it became evident that the ducks would not come within range, I casually 
turned to look at the passing bird, and was startled to see an adult Long-tailed 
Jaeger (Stercorarius longicaudus) just passing out of range. 

Later when I learned that it never had been reported from Utah, although there 
was no doubt in my mind regarding its identity, as I knew the bird well and had seen 
and collected it elsewhere, I followed my fixed habit of not publishing a sight record 
of a species previously unknown to the locality. However, as another species of 
jaeger has been taken in the region, and as friends feel I should make a record of this 
species, I am publishing my observation for what it is worth.—A. K. Fisuer, U. S. 
National Museum, Washington, D. C. 


Common Tern and Wilson’s Phalarope nesting in northern Indiana.— 
For three years this Tern (Sterna hirundo) has been found nesting in Lake County, 
Indiana, on the shore of Lake Michigan. In 1934, it was reported and its nest 
found by Archie T. Wilson. In 1935, two pairs were reported at the same place and 
a set of four eggs was taken. A banded bird was found in a dying condition. The 
band was taken but later it could not be found. June 3, 1936, Mr. Wilson again 
reported a single pair nesting. June 13, S. E. Perkins, III, Mr. Wilson, H. M. Smith 
and I visited the site. The nest was on a gravelly fill at the end of a railroad spur on 
the property of the State Line Generating Plant. The nest contained two eggs. 
Both birds were close to the nest and permitted a near approach. One of the birds 
was collected and it and the eggs were preserved for verification. 

On the same day, June 13, 1936, near Lake George in Indiana, we saw the nest and 
four eggs of Wilson’s Phalarope (Steganopus tricolor). The birds were much excited 
when we were examining the nest. Another nest had previously been found but upon 
a later visit it had been destroyed. These birds nest there regularly.—Amos W. 
Butter, 52 Downey Ave., Indianapolis, Ind. 


Least Tern in Colorado.—Recently while checking over unaccessioned material 
in the University of Colorado Museum, the curator, Hugo Rodeck, found a ragged 
specimen of what proves to be a Least Tern (Sterna antillarum antillarum). Since 
this is apparently the only authentic Colorado specimen, it seems desirable to place it 
on record. The specimen was found dead on a street in Boulder, Colorado, May 26, 
1935, by Albert Milzer, a student in the University. The bird was very thin, and 
may have died of starvation. Measurements of the specimen suggest that it is a 
typical Least Tern, rather than a specimen of Brown’s Tern. However, the color 
pattern of the primaries confuses this issue inasmuch as only the two outer primaries 
of the right wing are blackish (as in typical S. a. antillarum), while the three outer 
ones of the left wing are blackish (as in typical S. a. browni). In spite of this appar- 
ently anomalous condition, the eastern subspecies is rather definitely suggested by the 
measurements, a definite blackish tip to the beak, and the nearness of Colorado to 
the known breeding range of the Least Tern. 

Previous Colorado records seem to be limited to those referred to by W. W. Cooke 
in 1894 (‘Auk’, vol. 11, p. 183). Quoting this reference: ‘“‘One at Colorado Springs; 
reported as having been taken near Fort Collins.” These records were repeated by 
Ridgway (‘Birds of North and Middle America,’ part 8, pp. 522, 524), but had been 
previously retracted by Cooke. The latter, in his ‘Birds of Colorado’ (State Agri- 
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cultural College Bulletin, no. 37, p. 52, 1897) stated that further investigation had 
convinced him that the specimen at Colorado Springs had been secured outside the 
State. There is no further mention of the Fort Collins report; and in later lists the 
species is either omitted entirely or referred to as a possible member of the State 
fauna for which no definite record existed. Sclater (‘History of the Birds of Colorado,’ 
1912) and Bergtold (‘Guide to Colorado Birds,’ 1928) omit all mention of the species. 
It seems clear, therefore, that the specimen here mentioned is the first authentic 
record reported for Colorado. It is now No. 3351 in the bird series of the University 
of Colorado Museum.—Gorpon ALEXANDER, University of Colorado, Boulder, 
Colorado. 


Eastern Mourning Dove in Cuba.—In ‘The Auk’ for April, 1933 (vol. 50, p. 
218), the author made the prediction ‘“‘that Cuba, and probably other islands of the 
Caribbean region, will eventually be added to the winter range of Z. m. carolinensis.” 
This prophecy was based upon the observations of a banding-station operator, 
William W. Demeritt, of Key West, Florida, who had reported seeing large flocks of 
doves flying out over the water in the direction of Cuba, some ninety miles from Key 
West. The flocks seen by Mr. Demeritt were estimated to contain as many as five 
hundred individuals, suggesting that if Cuba were their destination, the Eastern 
Mourning Dove should be a common bird in that country, at least during the winter 
months. Nevertheless, so far as known, no specimen of this race had been collected 
in Cuba. 

Thanks to the banding work, however, the prediction of 1933 has been fulfilled in 
double measure and, appropriately both of the birds were banded by Mr. Demeritt at 
Key West: No. 34-308011, banded on July 30, 1935, was shot near Havana, Cuba, on 

-February 16, 1936; No. 36-328615, banded October 15, 1936, was shot at Remates, 
Pinar del Rio, Cuba, on October 22, 1936.—FreprErick C. Lincotn, U. S. Biological 
Survey, Washington, D. C. 


Smooth-billed Ani in Florida.—While driving along the northern part of 
Miami Beach, Florida, on February 24, 1937, a small flock of unmistakable anis was 
seen feeding in a vacant lot. Leaving the automobile and walking back, I carefully 
noted each bird in turn and counted ten in the flock. Returning to the same locality 
the following day with a field-glass, I found four of the birds and succeeded in obtaining 
a good view of one of them and could see that the side of the bill was smooth in 
appearance. No doubt the birds were the Smooth-billed Ani (Crotophaga ani). 
They seemed to be in good feather, not battered by storm and were easily approached. 
—Joun B. Sempue, Coconut Grove, Florida. 


Hasbrouck’s Screech Owl from Kansas.—Two specimens (Nos. 21441, male, 
and 21639, female, in the University of Kansas Museum collection) have been 
identified by Dr. H. C. Oberholser as Otus asio hasbroucki Ridgway. These speci- 
mens were collected December 29, 1933, by Paul Hibbard, eight miles southwest of 
Toronto, Greenwood County, Kansas. This constitutes an addition to the avifauna 
of Kansas.—Otro W. Tremerer, Museum of Birds and Mammals, University of 
Kansas, Lawrence, Kansas. 


New name for Otus flammeolus guatemalae preoccupied.—My colleague, 
Mr. J. L. Peters, has kindly called my attention to the obvious fact that the name 
Otus flammeolus guatemalae Griscom (Ibis, p. 549, 1935) is unavailable for this rare 
little owl, as there is a well-known species, Otws guatemalae (Sharpe), already. It 
may therefore be called Otus flammeolus rarus nom. nov.—LupLOw Griscom, 
Museum of Comparative Zoology, Cambridge, Mass. 
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Chimney Swifts in eastern Panama.—The Princeton Museum of Zodélogy has 
received from Mr. H. Wedel two specimens of Chaetura pelagica collected by him at 
Port Obaldia, on the Caribbean coast of extreme eastern Panama, in April, 1934. 
One, labeled ‘# (?)’, was taken on the 24th of the month; the other, labeled ‘9 (?)’, 
was taken next day. In neither were the gonads enlarged. 

The only other record of the Chimney Swift from Panama is of two taken at 
Cocoplum, Boca del Toro (also on the Caribbean coast but at the opposite end of the 
Republic from Obaldia) on October 28, 1927 (Chapman, ‘Auk’ 48: 119-121, 1931). 
Mr. Wedel’s birds are, therefore, the first collected in Panama in spring, and the 
locality is the farthest southeast that the species has ever been identified. They lend 
support to Dr. Chapman’s theory that the Chimney Swift winters in Amazonia.— 
Cuar.es H. Rogers, Princeton Museum of Zoélogy, Princeton, N. J. 


Swifts at Sea. —At 6.00 p. m., April 18, 1937, while northward bound on the 8. S’ 
‘Ancon’, about two and a half hours out of Cristobal and ten miles north of the 
Panama mainland near Porto Bello, I saw a loose flock of about forty swifts resem- 
bling Chaetura pelagica. They were never more than 150 feet above the <ea, flew 
rapidly in intertwining courses around the ship for about two minutes and disap- 
peared as I attempted to follow them from one side of the steamer to the other. 
Captain Swinson of the ‘Ancon,’ who was with me at the time this observation was 
made, subsequently stated that about half an hour later he saw another flock con- 
taining about one hundred of ‘‘those cut-wing birds.”’ If his identification is correct, 
it indicates that the birds were fsilowing a northward course and thus confirms my 
belief that they were migrants. If they were migrants, the probability of their being 
Chaetura pelagica is increased by the fact that no swift of this genus is known to nest 
in the Greater Antilles. 

Further evidence supporting this identification is supplied by the capture of two 
Chimney Swifts on the Caribbean coast of Panama, near the Colombian boundary, on 
April 24 and 25, 1934, as recorded by Mr. Charles H. Rogers in this issue of ‘The 
Auk’.—F rank M. CuapMan, American Museum of Naiural History, New York City. 


Alder Flycatcher at Pensacola, Florida.—On September 13, 1936, I collected 
an Alder Flycatcher (Empidonar t¢. trailli) at Pensacola, Florida. It was perched 
in a clump of coffee-weed (Glottidium?) on the shore of Escambia Bay. There are 
only two other records for the State, a specimen at Kissimmee, May 3, 1893, and 
another at Tallahassee, August 6, 1900 (Howell, ‘Florida Bird Life,’ p. 325). My 
specimen is of particular interest since it was taken more than a month later than the 
Tallahassee specimen, and since Pensacola is two hundred and ten miles west of 
Tallahassee and about four hundred and fifty miles northwest of Kissimmee. The 
specimen was identified by Dr. H. C. Oberholser and is in my collection.—-ROBERT 
C. McCriananan, 1700 East Avery St., Pensacola, Florida. 


Canada Jay breeding in Wisconsin.—The Canada Jay (Perisoreus c. canaden- 
sis) is a permanent resident in at least the two northernmost tiers of counties in 
Wisconsin. Kumlien and Hollister (‘The Birds of Wisconsin’, p. 85, 1903) say: ‘‘ There 
does not seem to be very good evidence that it is a summer resident in any part of the 
state.” The breeding range as given in the fourth edition of the A. O. U. Check-list 
does not include Wisconsin. H. Nehrling (‘Our Native Birds,’ 2: 327-8, 1896) 
includes northern Wisconsin in the breeding range but is not more specific. He states 
further: “‘In the Gogebic region they nest as early as March 20, but most of the nests 
are found in April.” He evidently refers to Gogebic County, Michigan, bordering 
Wisconsin. 
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The earliest reference that I have found to the actual discovery of a nest is in the 
Stevens Point ‘Journal’ for April 15, 1876: “‘W. G. Hinman showed us a fresh bird’s 
egg the other day, which he found in a nest on Spirit River, where the snow was yet 
four feet deep. The nest was built in a tree and belonged to the species commonly 
known as ‘meat birds’”. Spirit River rises in the southeastern corner of Price 
County, flows eastward, and enters the Wisconsin River below Tomahawk in Lin- 
coln County. 

There is a brief reference by A. J. Schoenebeck (‘Birds of Oconto County,’ p. 32, 
[1902]; privately printed) to the species’ nesting in Oconto County: “This is a 
regular breeder in the northwestern part of this county, but not common. On 
March 28, 1898, I found a nest of this species in a cedar tree about fifteen feet high 
near Maiden Lake.” In June, 1918, H. H. T. Jackson (Auk, 40: 484, 1923) found 
adults accompanied by young at Mamie Lake, Vilas County, on the state line. 

Through the courtesy of Mr. Albert Van S. Pulling of the U. 8S. Biological Survey, 
it is possible to add appreciably to our information. In late February, 1935, Mr. 
John Cole, while attached to the CCC camp at Loretta, Sawyer County, discovered 
a nest in process of construction. It was built about seven feet from the ground in a 
balsam fir in a cedar swamp near the village. Mr. Pulling and Mr. Cole took pic- 
tures of one of the parents sitting on the nest, with its four eggs, on March 20. Three 
birds hatched in late March, apparently only two of which reached maturity. They 
left the nest late in April and by May had disappeared from the locality. In zero 
weather the parents would not remain away from the nest more than a minute or 
two. The young birds grew rapidly and apparently were well fed. The male must 
have either fed the female or taken a turn on the nest. It is possible that there was 
sufficient food cached in the vicinity to last through the brooding period. Mr. 
Pulling states that there is little to substantiate this hypothesis but since the species 
is omnivorous and exceedingly industrious in carrying away and hiding food, it is 
well within the realm of possibility —A. W. ScHorGcer, 168 North Prospect Ave., 
Madison, Wisconsin. 


American Magpie in Missouri and Illinois.—On November 3, 1936, a farmer 
reported seeing an American Magpie (Pica pica hudsonia) at Lima, Illinois. How- 
ever, I took no cognizance of the record until I received a letter from Robert H. 
Painter, publisher of the ‘La Grange Indicator,’ La Grange, Missouri, on January 
9, 1937, telling me that an American Magpie in good condition was recently brought 
to his office for identification. The bird was caught in a steel trap set for mink and 
baited with a muskrat carcass. A second magpie was shot by Mr. J. B. Dyer, anda 
skin made from the bird, at La Belle, Missouri, which is a few miles from the locality 
in which the La Grange magpie was killed. Both birds were captured within two 
days of each other. Thus we have two new dead records of the magpie for Missouri, 
and the sight record of questionable value from Adams County, Illinois, about 
twenty miles east of La Grange.—T. E. MusseLmMan, Quincy, Illinois. 


Eastern Crows nesting on or near the ground.— During the summer of 1935, 
while the writer and Lawrence J. Merovka, U. S. Game Management Agent, were 
investigating conditions of the migratory-waterfowl breeding grounds in Manitoba, 
Canada, for the U. S. Bureau of Biological Survey, we observed four nests of Eastern 
Crows (Corvus brachyrhynchos) located either on the ground or in reeds directly over 
water. 

On June 13, 1935, along the south shore of Lake Manitoba, we discovered two 
Crows’ nests that had been built on the ground. The first was in the vicinity of 
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Sioux Pass. Mr. Merovka, while scouting for ducks’ nests, flushed a Crow from its 
nest in a heavy growth of reeds. The nest, which contained but one egg, was on the 
damp turf among the tall reeds, adjacent to a small inlet to Lake Manitoba. There 
were no trees in the immediate vicinity; the nearest ones were at least a mile from 
this point. The second nest was found by Mr. Merovka on Flea Island, only a short 
distance west of Sioux Pass. As in the first case, the Crow flushed from the nest al- 
though there were no eggs in it. There were no trees in the immediate vicinity. 
Continuing westward from Flea Island, we visited the James Ford Bell Duck Hatch- 
ery at Delta. E. Ward, the foreman, told us that a short time prior to our arrival he 
had found near the hatchery a Crow’s nest in tules over the water in a marshy area 
of Lake Manitoba. The nest contained three eggs when observed by Mr. Ward. 
In that vicinity there is an abundance of trees and willow growth fringing the lake, 
in which many Crows had bulit their nests. 

On June 18, 1935, while searching for ducks’ nests on Long Island, a low-lying 
piece of marshland in Lake Winnipegosis, Manitoba, the writer discovered a fourth 
Crow’s nest on the ground. This one contained five eggs. As the accompanying 
photograph shows (Plate 24), the nest was located on marshy ground among the 
reeds. Trees and brush fringed the entire island, yet the Crow chose to nest on the 
ground. Many nests of Crows were noted in the trees, placed anywhere from six to 
twenty feet above the ground.—C. M. Aupovus, U. S. Biological Survey, Orono, 
Maine. 


Elevation of nests of the Western Crow.—On April 26, 1936, Mr. J. D. Graham, 
teacher in the Benicia High School, and I had the opportunity of examining a number 
of nests of the Western Crow (Corvus brachyrhynchos hesperis) on a ten-acre tract 
near Dixon, Solano County, California. The house on this property was occupied by 
a very old couple who had seldom disturbed the crows, though they reported having 
at one time fired a shotgun at them when they were seen stealing eggs from the hen- 
house. Other than this, the actions of the birds seemed to indicate that they had not 
been disturbed for a long time. 

Having obtained permission from the old folks, we climbed to the ten nests, which 
were in Osage orange, almond, and black and English walnut trees. A very 
evident fact was disclosed by the elevations of these nests, namely, that the height 
of the nests from the ground was contingent upon their distance from the highway 
and their proximity to the ranch house; the hypothesis was that crows prefer to con- 
struct their nests at lower elevations but ordinarily build high up because forced to 
do so in order to escape persecution. Of these ten nests, four of which were in trees 
bordering the state highway to Sacramento, on which the tract fronts, all were 
between fifty and sixty feet up. Two of these were very difficult to reach because of 
spines on the Osage orange, one was high in an almond, and the fourth was in the 
very top of a tall black walnut. Farther back from the highway, some one hundred 
and fifty to two hundred feet from the house, where the birds were not in much 
danger of being disturbed, the nests were only from twenty to twenty-five feet from 
the ground. Still closer to the house, two nests, one in an English walnut and the 
other in a black walnut, were only fifteen feet up. These latter were so easily reached 
that it seemed odd indeed for a bird ordinarily so wary to be found building so low.— 
Emerson A. Stoner, Benicia, California. 


Varied Thrush at Richmond, New York.—In the ‘Bulletin’ of the Staten 
Island Institute for January, 1937, it is stated that Mrs. John H. Boesch and Miss 
Euphemia Mackie observed a bird, unknown to them, feeding on persimmons in 
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company with Robins in their garden, 421 Edinboro Road, Richmond, New York. 
It appeared first on November 24, 1936, and was still present on November 26, when 
it was identified by Mr. William T. Davis as a Varied Thrush (Jxoreus varius subsp.). 
On November 27, the bird was observed for several hours by Dr. William H. Wieg- 
mann, Mr. and Mrs. George B. Wilmott, and Mr. Davis. Mr. Wilmott focussed 
his camera on some persimmons placed as bait and in due time secured a picture 
of the bird, which, although the image is small in the photograph, is perfectly identi- 
fiable as of this species. It was seen in the garden or vicinity until December 6, 1936, 
and was observed by a number of persons in addition to those mentioned.—Wi1TMER 
Strong, Academy of Natural Sciences, Philadelphia, Penna. 


Varied Thrush at Clementon, New Jersey.—On November 26, 1936, a male 
Varied Thrush (/xoreus varius subsp.) appeared at a feeding station about ten feet 
from the sun porch of my house, and was seen about the place almost daily until 
March 20, 1937. Dr. Witmer Stone tells me he has record of four other appearances 
of this bird in the East since 1848.—M. L. Parrisu, Pine Valley, Clementon, New 
Jersey. 


Bicknell’s Thrush in Virginia.—On October 3, 1936, in the course of field work 
at Kiptopeke, on the eastern shore of Virginia, I came upon the remains of a Bicknell’s 
Thrush (Hylocichla minima minima) that had apparently been killed by some bird of 
prey. The feathers of the side of the head were grayish, lacking the buffy tone as 
well as the prominent eye-ring of the Olive-backed Thrush, while the breast feathers 
were only lightly tinged with creamy. The wing, tail and bill were intact, and 
measured as follows: wing, 3.8 inches; tail, 2.6; bill, 0.5. From these dimensions it 
seems safe to conclude that the bird was a Bicknell’s rather than a Gray-cheeked 
Thrush. This seems to be the first instance of the discovery of the bird in Virginia.— 
WiuraM J. Ruswina, 335 Central Ave., West Caldwell, New Jersey. 


Parula Warbler in Washington in December.—On December 14, 1936, J. P. 
Schumacher of Washington, D. C., brought me a fine specimen of the Northern 
Parula Warbler (Compsothlypis americana pusilla) that had been found dead the day 
before by Mrs. Schumacher in Woodridge, a section of northeastern Washington. 
The bird was obviously a male, a fact later proved by dissection, which also estab- 
lished the fact that it had died from a fracture of the anterior cervical vertebrae. 
It was in excellent condition and preparation of the specimen necessitated the removal 
of a considerable amount of fat from the skin. 

The latest previous record for this species in the Washington region was October 
17, 1919, and for this race, October 5, 1917 (Cooke, May Thacher, ‘Birds of the 
Washington, D. C., region,’ Proc. Biol. Soc. Washington, vol. 42, pp. 1-80, 1929).— 
Freperick C. Lincoin, U. S. Biological Survey, Washington, D. C. 


A note used during migration by the Yellow Warbler.—Here in New Eng- 
land, toward the middle of August, before there is any hint that summer is ending, 
there come sometimes warm, tranquil days, when the trees, still dense with green 
leaves, stand motionless and we can hear the slightest sound. Most of the birds have 
stopped singing and the woods are silent; there has been little sign that birds are 
moving southward, except, in the night, the notes of the flying migrants. As we walk 
under the trees, listening, we hear a long, wild, high, sharp bird-note, abrupt, and 
very slightly vibratory, lasting perhaps half a second. It is a characteristic sound of 
this time of year, and we hear it best on these quiet, silent days. It comes from a bird 
moving restlessly up in the trees, and before we can see the bird, it is gone. I have 
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heard the note, August after August, and have wondered about it, for nearly thirty 
years. In pitch, it suggests the call of a migrating Ovenbird, but it is too long-drawn- 
out; it suggests the chip of a Northern Water-Thrush in its sharp abruptness, but again 
it is too long. I have thought of the bird which gives this note as one of the earliest 
migrants, passing invisibly by us in this unregarded time of the year. 

On August 11, 1936, in the Boston Public Garden, I heard the note from a little 
flock of birds in the branches over my head. Instead of moving off, the birds came 
downward through the branches into full view,—four Eastern Yellow Warblers 
(Dendroica aestiva aestiva). They lingered in the tree for a few minutes, sometimes 
changing their wild note to the familiar blurred chip of our common Summer Yellow- 
bird. 

Two days later, while crossing Massachusetts Bay on a crowded tourist steamer, 
I heard the wild note again. We were opposite Marshfield, about three miles, I 
should say, from the shore, which was faintly visible in haze. A Yellow Warbler was 
flitting beside the boat, travelling southeast with it, keeping abreast of us for five 
minutes or so. These five individuals probably represented an extensive flight of 
Yellow Warblers pushing southward over Massachusetts. I wished them bon voyage, 
for they had taught me something I had wanted to know for a long time.—Wmnsor 
M. Ty er, Boston, Mass. 


Giant Red-wing in New York.—In the course of identifying the Red-winged 
Blackbirds in the University of Michigan Museum of Zoology, I noticed two adult 
male Agelaius phoeniceus arctolegus from Cayuga County, New York, collected by 
Frank 8. Wright on April 4, 1925. They have the following measurements: wing, 
127, 128 mm.; culmen, 23, 25. This race is apparently an addition to the birds of New 
York, although its presence is not unexpected, since there are records from as far 
east as Connecticut.—Pierce BropKkors, Museum of Zoology, Ann Arbor, Michigan. 


Hepburn’s Rosy Finch in Maine.—A Hepburn’s Rosy Finch (Leuwcosticte 
tephrocotis littoralis) appeared on a feeding shelf at the home of Mr. and Mrs. Verdell 
Wate..nan, Gorham, Maine, on December 15, 1936. It remained about the premises 
in company with a flock of about twenty-five English Sparrows. The finch is very 
pugnacious and is quick to drive away the sparrows whenever they attempt to share 
the feeding shelf. On February 15, 1937, it was reported by Miss Jessie L. Keene, 
Instructor of Biology, Gorham Normal School, as being some form of Rosy Finch. 
Up to the present (March 10), it has continued to visit the feeding shelf regularly 
and has been observed by many ornithologists and persons interested in the unusual 
bird. The accurate determination of the subspecies was not possible until the bird 
was trapped for banding on March 7. The band used was number 1276, supplied 
by Mr. Arthur H. Norton, of the Portland Society of Natural History, Portland, 
Maine. The living bird was photographed (see Plate 24), described and compared 
with a series of skins from the Museum of Comparative Zoology, Cambridge, Massa- 
chusetts, by the writer. The markings of the head region are as follows: nape and 
entire sides of head well down to the throat, light neutral gray; crown dusky neutral 
gray; tufts of feathers over the nares pale olive gray; chin light neutral gray; a narrow 
longitudinal band of dark grayish brown on the throat blending posteriorly into 
Natal brown beyond the hood of light neutral gray. The bird was practically 
identical with a male Hepburn’s Rosy Finch (M. C. Z. number 25,762) collected in 
March at Fort Simpson, British Columbia. Measurements made of the living bird 
were as follows: weight 36.5 grams, length 174 mm., tail 68, middle tail feather 60, 
culmen 11, bill to eye 18, bill to nostril 11, extent 300, wing 101, tarsus 21, third or 
longest toe 13, third toe-nail 8. 
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Examination was made of all the species and subspecies of Leucosticte excepting 
the Sierra Nevada Rosy Finch (Leucosticte tephrocotis dawsoni) skins of which were 
not available. The latter according to the describer is similar to the Gray-crowned 
Finch (Leucosticte tephrocotis tephrocotis) with the general coloration of all plumages 
grayer-toned, less intensively brown and the size slightly smaller. The distinctive 
feature of Hepburn’s Rosy Finch is the coloration of the head as described above and 
especially the presence of the light neutral gray which extends well down the sides of 
the head to the narrow band of brown on the throat. This coloration is shared only 
by the Aleutian Rosy Finch (Leucosticte griseonucha) which is very much larger and 
decidedly darker-colored, hence the identity of the Maine bird with this form is also 
eliminated. 

The general range of Hepburn’s Rosy Finch during the breeding season is above 
timber line on the mountains from the Alaskan peninsula east and south to central 
Oregon; in winter it is found along the Pacific coast from Kodiak Island to Vancouver 
Island and southeastward to the mountains of Oregon, Nevada, Montana, Wyoming, 
Utah and Colorado. There is a single Minnesota record of a male shot from a flock 
of Snow Buntings near Minneapolis, on January 3, 1889. As far as I can ascertain 
there is no record of the bird, other than the present Maine record, east of the Missis- 
sippi River.—A.tFrep O. Gross, Bowdoin College, Brunswick, Maine. 


Leconte’s Sparrow in Clermont County, Ohio.—The year 1936 marked the 
first time in fifty-six years that Leconte’s Sparrow (Passerherbulus caudacutus) has 
been reported and definitely verified by a specimen from the State of Ohio. Our 
friend, the late Charles Dury, had taken the first one in the State in the spring of 
1880, near Cincinnati. From Louis Campbell of Toledo, Ohio, we learn that he 
collected the first of a series of thirteen in the Toledo region on August 30, 1936. 
From October 11 to October 25, 1936, the writers collected six Leconte’s Sparrows 
from a fallow field one mile north of Glen Este in Union Township, Clermont County, 
Ohio. Following is a list of these specimens with dates and sex:— 

October 11, 1936, male and female 
October 18, 1936, male 
October 25, 1936, male, and two females 
On October 11, and again on October 18, we saw single birds that we did not collect. 

All of the sparrows were taken and seen within two hundred yards of one another 
in the same field. Plants that we could identify in the field were blackberry, juncus, 
goldenrod, dewberry, andropogon, and poverty grass. There were several kinds of 
low-growing undergrasses and other plants which we were unabie to name. We are 
of the opinion that these birds have not occurred in this or adjacent fields during the 
past five years. We have hunted these plots carefully in all seasons for specimens of 
Henslow’s, Grasshopper and Savannah Sparrows and Bob-white. The only other 
birds we recall having found in this field in the autumn were Meadowlark, Vesper 
Sparrow and Song Sparrow. In spring the field is a favorite spot for Woodcock 
when performing their nocturnal courtship. All of the specimens have been placed 
in the collection of the Cincinnati Society of Natural History Museum—Wooprow 
GoopPaAsTER AND Kart H. Mastowski, Cincinnati Society of Natural History 
Museum, Cincinnati, Ohio. 


Leconte’s Sparrow near Toledo, Ohio.—On August 30, 1936, I collected a 
Leconte’s Sparrow (Passerherbulus caudacutus) on a small, low, grassy island in the 
Maumee River Rapids in Waterville Township, Lucas County, Ohio. On September 6, 
in a similar location in Providence Township, Lucas County, one was seen by Mrs. 
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Walter Sperry and Miss Dorothy Bline of Newark, Ohio. Following this lead, 
Preston Smith of Ottawa, Ohio, Joe Bailey of Toledo and the writer returned on 
September 12 and collected the bird. Shortly after this date, the river rose, prevent- 
ing any further occurrence of Leconte’s Sparrows on the river islands in that district. 

On September 13, I investigated a grassy area of about six acres which bordered 
a large marsh in Jerusalem Township, Lucas County. The earth, perfectly dry at 
this season, was thickly overgrown with blue-joint grass (Calamagrostis canadensis 
(Michx.) Beauv.) with a sprinkling of reeds (Phragmites phragmites (L.) Karst.) 
and some areas of tall slough grass (Spartina Michauzxiana Hitche.). Scattered 
promiscuously throughout were thick stands of saw-tooth sunflower (Helianthus 
grosse-serratus Martens) and/or giant ragweed (Ambrosia trifida L.). Here the follow- 
ing sight records of Leconte’s Sparrows were obtained, all by the writer except where 
otherwise noted: September 13, one; September 20, one; October 4, one; October 11, 
twenty; October 17, thirty-five, Lawrence E. Hicks; October 18, eight; October 25, 
twenty-three; October 31, one; November 1, four. The apparent variation in num- 
bers in October is due largely to weather conditions. 

Northwest of, and separated from, the six-acre tract by a road and a canal, was a 
much larger field supporting similar vegetation. This area was first visited October 
18 and four Leconte’s Sparrows were found. On October 25, an effort was made to 
determine the Leconte’s Sparrow population of the entire field. Roughly rectangu- 
lar in shape, it extended south from Maumee Bay a distance of 4125 feet and was 
3300 feet wide. Selecting a point at random on the northern boundary, I traveled 
directly south to the opposite edge. Thirty Leconte’s Sparrows were found. Assum- 
ing conservatively that a strip 200 feet in width was covered to take care of any 
lateral wanderings which I may have made in verifying identifications, I computed 
the entire population as follows: 

3300 feet + 200 feet = 16.5 two hundred foot strips 
16.5 X 30 = 495 Leconte’s Sparrows 

These birds were well distributed throughout except where pure stands of grasses 
were found. In every case, the sparrows were flushed within one hundred feet of one 
of the ‘islands’ of giant ragweed and/or saw-tooth sunflowers. On October 31, an 
extensive search did not reveal a single Leconte’s but on the following day one was 
seen in the extreme northwest corner. The opening of the hunting season prevented 
any further visits to this and the six-acre areas. I have never before searched these 
fields for birds in the autumn. 

No Leconte’s Sparrows were found anywhere else in the Toledo district; on 
October 26 favorable locations in the Oak Openings west of Toledo were searched 
without success. 

The complete list of specimens taken,—all in Lucas County, Ohio,—is as follows: 


Collected and 

Date Sex Location prepared by Plumage 
August 30, 1936 rot Waterville Twp. L. W. Campbell Moulting 
September 12, 1936 ref Providence Twp. L.W.Campbell Moulting 
September 13, 1936 rot Jerusalem Twp. L. W. Campbell Moulting 
October 4, 1936 2 Jerusalem Twp. L. W. Campbell Fresh 
October 11, 1936 Pe eg Jerusalem Twp. L. W. Campbell Fresh 
October 17, 1936 3, 2 2 Jerusalem Twp. Dr. L. E. Hicks Fresh 
October 18, 1936 ; 9 Jerusalem Twp. L. W. Campbell ‘Fresh 
October 24, 1936 9 Jerusalem Twp. L. W. Campbell Fresh 
November 1, 1936 rot Jerusalem Twp. L. W. Campbell Fresh 
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All of the above specimens have been given to the Ohio State Museum except one 
of those taken October 18, which has been given to the University of Michigan 
Museum, and one of those taken by Dr. Hicks which has been given to the Cleveland 
Museum of Natural History. 

Apparently only one specimen of Leconte’s Sparrow has ever been taken before in 
Ohio, of which Lynds Jones (Wilson Bull., p. 20, 1907) writes: 

“ Ammodramus Leconteiti—LeConte’s Sparrow. Mr. Charles Dury informs me 
that he accidently found a specimen of this sparrow in his collection labeled Grass- 
hopper Sparrow. It was captured by him in a swampy meadow near Ross Lake 
(Hamilton County, Karl Maslowski) on April 5, 1880. It is an adult male.” 

John H. Ritter (Wilson Bull., p. 29, 1933) reports a sight record of this species on 
September 3, 1932, in Toledo, Ohio, near the northeasterly city limits. 

I know of no other reports of this species in the State previous to 1936.—Lovis 
W. CampBELL, 304 Fearing Blud., Toledo, Ohio. 


Shufeldt’s Junco near Toledo, Ohio.—On November 29, 1936, in Monclova 
Township, Lucas County, Ohio, I collected a male junco which was identified by 
Dr. Alden H. Miller of the Museum of Vertebrate Zoology, University of California, 
as Shufeldt’s Junco (Junco oreganus shufeldtt) as employed in the fourth edition of 
the A. O. U. Check-list. The bird was with a group of about twenty-five Slate- 
colored Juncos (Junco h. hyemalis). To my knowledge, Shufeldt’s Junco has never 
been taken before in Ohio. The skin is No. 7273 in the Ohio State Museum. 

I wish to express my thanks to Dr. Miller for his kindness in identifying this 
specimen.—Lovuis W. CampsBeELL, Toledo, Ohio. 
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RECENT LITERATURE 


Kirkman’s ‘Bird Behaviour.’\—The Black-headed Gull (Larus ridibundus) 
forms the basis of this charming and intimate study of a social bird. It is well known 
as one of the most abundant of British Gulls, nesting in colonies inland as well as 
along the seacoast and wintering in flocks along the coast, streams and open fields. 
The author, in the course of some thirty years of close observation of this gull has 
become alive to many of the smaller details of its actions that would readily have 
escaped the notice of a less seasoned observer. This presentation of results has to do 
with the habits of the species during the nesting season only, in Great Britain. 
About the middle of March the birds assemble in a flock daily at the gullery, gradua- 
ally increasing the time spent there until about mid-April when active nesting com- 
mences. The general flock of one or two hundred birds (the winter unit) then breaks 
up into small groups, each of up to eight or nine pairs, forming separate clans, which 
build their nests in close proximity to one another about some center such as a 
clump of nettles or a stump. The individual pair is the ultimate unit. The birds 
of each group develop a sort of clannishness, reacting differently to one of their 
particular group than to one of a near-by group. The life within the nesting colony as 
observed at close range from a tent blind is well described and illustrated by a wealth 
of remarkably beautiful as well as illuminating photographs. The birds having 
once selected the site of the nest show a great tenacity for that particular spot. 
Nest material is brought there to hedge about the eggs, a necessity, since otherwise 
it was found that the eggs tend to roll apart and are less easily covered. Additional 
material may be brought at various times, either collected in the vicinity or pilfered 
from adjacent nests, and its gathering is often a substitute reaction when for any 
reason the bird is frustrated in its desire to brood, or in other attempted actions. 
Various experiments were carried out to test the birds’ mentality. For example, 
when the eggs are removed to a distance of eighteen inches from the nest, it was found 
in thirteen cases out of twenty-six, the birds rolled them back in again; in one case 
a bird sat on the eggs and built a new nest around them; in eight cases the birds did 
no more than attempt these two reactions; while in four cases they ignored the eggs 
altogether. In another series, the eggs were removed a short distance from the 
original site, while the nest material was moved to another equidistant corner of a 
triangle, so that three factors, site, nest, and eggs were to be taken into account. 
Here, in twelve out of twenty cases, the bird sat on the eggs and built a new lining 
around them, in one case the eggs were rolled to the old lining, in two cases the eggs 
were rolled to the original site, while in five cases there was failure to complete 
the sitting or the rolling reaction. All these and other experiments indicate great 
individual variation in mentality, or in circumstances conditioning the responses, or 
both combined. The behavior of the adults toward their chicks is remarkable and 
is paralleled somewhat in terns and Herring Gulls. When the chicks are still small, 
they will, if the adult birds rise up at an alarm, leave their nests and run a short dis- 
tance to hide, returning when the alarm is over. At such times, chicks are pecked 
severely by adults other than their own parents in attempting to return to their 
nests. The sight of a chick running about seems to act as a stimulus to persecute it, 


1 Kirkman, F. B. Bird Behaviour | a contribution based chiefly on a study of | the Black- 
headed Gull | Illustrated from the author’s photographs. 8vo, pp. i-xvi, 17-232, pl. 1-30, 
1937; T. Nelson & Sons, Ltd., 35 Paternoster Row, London, E. C. 4, and T. C. & E. C. Jack, 
Ltd., Parkside, Edinburgh. Price 7s. 6d. 
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with a resulting high mortality that certainly must work to the disadvantage of the 
species. Fear, anger and sex reactions in the adults are treated with especial fullness. 

In his discussion of the conclusions to be reached as to the gull’s mental processes, 
the author is wisely restrained, and refrains from answering many of the questions he 
propounds. He concludes, however, that even though the bird’s mental limitations 
often turn out to its disadvantage, it may nevertheless attain its goal by other means 
than through planning. Part of its failures seem due to a lack of perception of 
the relation between parts of a whole so that if the usual stereotyped forms of reac- 
tion fail, the bird has no further resource. One is impressed by the value of attitude 
and aspect as a means of communicating mental states. 

The author has endeavored with much success to present an account of these matters 
that shall be untechnical and interesting to the general reader; he has even gathered 
on a separate page the Latin names of birds mentioned in the book, curiously omit- 
ting that of the Black-headed Gull itself! A useful bibliography of relevant litera- 
ture on bird behavior is added, which perhaps justifies the somewhat inclusive 
major title of the book, and there is a good index. In the author’s own words, 
“At the end of the account we are not much more advanced than at the beginning 
towards the answer to the main question why the birds acted as they did”; neverthe- 
less he has presented much new matter of intrinsic value.—G. M. A. 

Butler’s ‘Birds around the year.’—Characteristic of the changing seasons in 
our eastern States are the varying aspects of bird life, which form the theme of this 
readable little volume.! Beginning appropriately with the spring and the coming of 
the Bluebirds, the author carries her readers through the rush of the migration season, 
the busy period of nesting, the heydey of summer, the mellowness of autumn and 
the waning of the year with the advent of winter. For each of these periods a brief 
sketch of bird activities is presented. The author writes from the standpoint of 
the middle Atlantic States with occasional digressions farther afield and evidently 
draws from a considerable field experience as well as from some knowledge of ornitho- 
logical literature. The book is of the ‘popular’ type, designed to arouse and enliven 
a general interest in birds and in its easy conversational style should readily accom- 
plish its purpose. Such writing, however, too easily lends itself to slight inexactnesses 
of expression while the sympathetic attitude tends to bestow our own emotions and 
reactions upon birds to an unwarranted extent. One would disagree with the author 
that migration had its inception with the Ice Age; that the Golden Plover makes its 
long over-seas flight from ‘‘a pure spirit of adventure’; that the Gannet feeds its 
young by placing food in its bill; or that feathers have developed from reptilian 
scales. The wings of the Great Auk and the Penguin are specialized rather than 
“rudimentary”; and it is no longer true that ‘there is no record of a bird banded in 
Europe being recovered in America.” The division of paragraphs is often faulty and 
interrupts the flow of the thought. But these are trivial defects and the book is in 
general an attractive picture of the outward aspects of bird life from season to season. 
Eight full-page illustrations, selected from artistic sketches by various well-known 
illustrators to whom due acknowledgment is made, convey the spirit of the book 
better perhaps than photographs could have done. What a thrill one gets from 
Brandreth’s sketch of a great eagle launching in flight from its lookout in the dead 
top of a lofty pine! It seems a pity that the colored figure of Redstarts on the 
jacket of the book could not have been included among the plates.—G. M. A. 

Pearson’s ‘Adventures in Bird Protection.’—This is the record of a great 


1 Butler, Lorine Letcher. Birds around the year. Small 8vo, xi + 242 pp., 8 pls., 1937, 
D. Appleton-Century Co., New York and London. 
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achievement,—the awakening and development within this nation and in other 
nations of a new and sympathetic viewpoint with regard to wild life. To this great 
task the author has devoted his energy and talents for a generation so that his own 
life has become inextricably bound up with the history of bird protection. The 
book! therefore very properly opens with an intimate account of his boyhood days 
in Florida where his innate love of natural history, especially his interest in birds, 
found fertile soil for development. Here at the little town of Archer, with its four 
general stores, a drug shop, three saloons, a smithy and a butcher shop, the Quaker 
community which his parents had joined, offered the lad little opportunity for school- 
ing: every year in the one-room schoolhouse the scholars started in with their studies 
about where they had begun the year before and went over the same ground. But 
the growing youth was determined to have an education and eventually won his way 
to Guilford College, North Carolina. Here he laid the foundation for future use- 
fulness, became an accomplished debater, developed a small museum, and after 
graduation came back to teach biology with fresh impetus at Guilford. In 1901 he 
was appointed to the chair of biology and geology at the State Normal and Indus- 
trial College at Greensboro, North Carolina. But his main efforts from now on, 
were to be more and more directed to the work of bird protection. He lectured and 
wrote and spread this gospel throughout the State. In those days most Americans 
were wont to regard the natural resources of their country as theirs to do with as 
they pleased, with little regard for the future or for their fellows. Game birds were 
killed in season or out, small birds were wantonly slaughtered, plumage and eggs were 
gathered as a natural crop just as much as apples and blueberries; Nature had pro- 
vided abundantly and it was man’s right to avail himself of her bounty. 

But already the problem of bird protection had been attacked by a committee of 
the American Ornithologists’ Union and William Dutcher was a potent force as its 
chairman. Late in 1901, Pearson attracted the attention of Dutcher through his 
activities in bird protection in North Carolina and through his writings, and he was 
asked to organize an Audubon Society in that State. This he did with great success 
and soon was deep in the work of extending his mission to other southern States. 
Thus began his real life work. 

The main body of the book traces briefly the progress of the educational campaign 
to win a recognition for the esthetic and practical value of birds and other forms of 
wild life. In this the State Audubon Societies, and beginning in 1905 the National 
Association of these societies, became an increasingly significant factor. The struggle 
for the passage of the Audubon ‘model law’ in State after State, the development of 
a warden system, the regulation of shooting, the stopping of the feather trade, the 
prohibition of market gunning and the sale of game, the setting aside of reservations 
for birds and other life, the arousing of popular concern at its depletion and finally 
the extension of these efforts in cooperation with other nations for wider and more 
effective measures,—in all of this Dr. Pearson has for long years borne a leading 
part so that his simply told narrative becomes in effect a history of the fight for bird 
protection. 

The book is well printed in clear type and the few illustrations appropriately in- 
clude portraits of William Dutcher, Dr. T. S. Palmer and the author. Misprints are 
few indeed,—we may note, however, the loss of a terminal ‘e’ in the middle name of 


1 Adventures | in bird protection | an autobiography by | Thomas Gilbert Pearson | Pres- 
ident Emeritus of the National Association of Audubon Societies | with an introduction by | 
Frank M. Chapman | Curator of Ornithology, American Museum of Natural History. 8vo, 
xiv + 459 pp., illustr. D. Appleton-Century Co., New York and London. $3.50. 
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Olive Thorne Miller, and of an ‘s’ in the last name of Harriet E. Richards. While the 
narrative loses somewhat in continuity through frequently going back in time in 
order to trace the earlier stages in various of the ‘‘adventures,”’ this is perhaps una- 
voidable in the presentation of the many-sided problems involved. This work is 
unquestionably a valuable document of human history.—G. M. A. 

Hudson on Muscles of the Hind Limb in Birds.—This' is an important con- 
tribution to the study of comparative myology in birds, a subject too much neglected 
in recent decades. The author has made a detailed analysis of the hind-leg muscles 
in representatives of sixteen of the twenty orders of birds included in the A. O. U. 
Check-list, using special methods of preservation and fixation. From his brief re- 
view of important literature, it is apparent how little has been done since Gadow’s 
great work in Bronn’s ‘Tier-reichs’, while of American birds, the myology of less than 
half a dozen species has been carefully worked out. The author takes the common 
Crow as a type for detailed study, and by means of unusually clear and well-conceived 
line drawings, illustrates the various muscles of the leg, their origin and insertion, 
and relations. A unique feature is a series of cross-sections taken at different levels, 
and worked out with great care to show the arrangement of the muscle masses and 


-tendons. A brief historical review of important works on avian musculature pre- 


cedes a systematic account of all ‘‘muscles known to occur in the pelvic limb of birds,” 
but one misses any reference to the work of Fiirbringer, Beddard, or the more 
recent account by Stolpe. For each muscle is given the accepted name of the Basle 
‘Nomina Anatomica,’ 1895, and as synonyms the names (often coined) used by Shu- 
feldt in his ‘Myology of the Raven,’ together with the corresponding nomenclature 
of Gadow. Then follow: description, action of the muscle, its homology, and brief 
comparisons with those of other groups of birds. It might have been better, how- 


ever, to have formally adopted the names suggested by Gadow, which are well con- 


sidered and based on avian musculature, whereas those of the Basle list are based on 
human anatomy; for as Romer has shown in his study of the development of muscles 
in the embryo Domestic Fowl, it is not always certain that the portion of an embry- 
onic muscle mass which finally develops into the adult muscle is homologous with the 
part that develops into a similar muscle in a mammal. Nevertheless the author is 
justified in following a standard set of names and he has given the equivalents as 
synonyms. The author shows that the ambiens muscle, the presence or absence of 
which Garrod regarded as of great significance in avian classification, is less important 
than generally supposed. Instead of the familiar formula including this and four 
other thigh muscles, designated as A, B, X, Y, as proposed by Garrod, the author 
extends this to include two other muscles of the thigh, the ilio-trochantericus medius 
and glutaeus medius et minimus, and a vinculum connecting two of the digital 
tendons, or not. In this way, by using eight letter-symbols, it is possible to indicate 
for each taxonomic group of birds its particular and characteristic musculature. 
Thus one may see at a glance the specialization that has taken place through 
loss or parallel development in different groups. Fowls are generalized in having the 
full formula, while owls are specialized in having but two and swifts but one of the 
elements. Among other points brought out, the near similarity in the formulae of 
woodpeckers and Passeriformes is striking, while the dissimilarity between owls and 
goatsuckers, once thought to be closely related, is equally obvious. Again, in Gavia 
six of the seven thigh muscles are present, but in Colymbus there are but three. 


1 Hudson, George Elford. Studies on the muscles of the pelvic appendage in birds. Amer. 
Midland Naturalist, vol. 18, no. 1, 108 pp. including 26 pls., Jan. 1937, Notre Dame, Indiana. 
$0.50. 
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The distinctness of the falcons from other hawks is emphasized by at least a dozen 
muscle characters of importance. These and many other points of taxonomic value 
are brought out in the discussion of the different muscles and in the excellent sum- 
mary. In view of the fact that dissections must often be made from poorly preserved 
material, it is easy to miss minor details, so that the author’s re-examination of various 
supposedly well-known species is worth while. Thus he finds that Shufeldt over- 
looked three leg muscles in the Raven, which though small, prove to be present. The 
usually accepted statement that the ambiens is absent in the Alcidae is shown to be 
untrue, for Hudson finds it is small but present in the California Murre, and calls 
attention to an overlooked note of Gadow’s on its occurrence in vais genus. The 
probable nearness of the swallows to the tyrant flycatchers is favored by finding that 
both families agree in having no post-acetabular portion of the tibialis, and thus 
differ from twenty other families of Passeriformes examined, in which it is present. 
It is evident that the details of musculature in birds vary widely even among forms 
clearly related so that broad generalizations must be made with caution and only 
“with due regard to all other known morphological facts”; yet, judiciously used, 
they often offer valuable evidence in classification. 

Dr. Hudson’s paper may well serve as a guide in much needed additional work in 
this important field, while as a laboratory manual for the student and teacher of 
comparative anatomy it should prove of great service. The many important sug- 
gestions of relationship afforded by this comparative study should not be overlooked 
by the systematist. It remains for some future worker to study more particularly 
the musculature in relation to the habits of different groups of birds in an attempt to 
correlate these with the variations established, in order to gain further insight into 
their meaning.—G. M. A. 

Bartlett’s ‘Birds of Eastern New York”! is a pocket-sized pamphlet with stiff 
paper covers, privately printed by the author. It is obviously intended to present a 
concise summary of the bird life of the ‘region’ in as small a compass as possible con- 
sistent with clarity. The brief introduction shows that the area covered by this 
faunal list is actually restricted to Schenectady, Albany, Rensselaer and Saratoga 
Counties. The records and data are compiled from Eaton’s ‘Birds of New York,’ 
Judd’s ‘Birds of Albany County,’ and the observations of a group of field enthusiasts, 
of from several to twenty years’ experience. A commendable feature is a careful 
definition of the terms used in outlining the status of each species. The systematic 
list, in A. O. U. Check-list order, gives full migration dates and seasonal variation in 
numbers. A second part summarizes this information under the headings, perma- 
nent residents, winter residents, etc., in which the birds are divided into groups 
according to rarity. A third part is a seasonal calendar of arrivals and departures. 

It is apparent that all records have been reviewed and weighed with some critical 
skill. The discoveries of the modern ‘sight-record’ period are obviously in accord 
with changes and developments in adjacent areas, and few are the records or dates 
which arouse skepticism. The type used is so painfully small that there is much 
more meat in these twenty-two pages than one would suppose. It is to be hoped 
that so compressed a summary will be followed by a real faunal report.—L. G. 


1 Bartlett, Guy. Birds of Eastern New York. Privately printed by the author, Rosen- 
dale Rd., R. D. 1, Schenectady, N. Y., 9.5 x 17 cm., 24 pp., 1937. Price 40 cents. 
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PERIODICAL LITERATURE 


Bates, G. L. [Change of name.] Bull. Brit. Ornith. Club, 57: 100, Mar. 6, 1937.— 
Alseonax flavipes Bates for a small flycatcher from Camma River, Gaboon, is 
invalidated by the prior use of the name for an Indian species, by Legge, in 1875, 
and is replaced by Alseonaz flavitarsus Bates. 

Bates, G. L. [On the identity of Sazicola sennaarensis Seebohm.] Bull. Brit. 
Ornith. Club, 57: 100-101, Mar. 6, 1937.—The supposed origin of the type from 
Sennaar is shown to be erroneous. Instead it undoubtedly came from the district 
of Taiz, Arabia, where the collector, Botta, travelled. Comparison shows it to be 
identical with Oenanthe chrysopygia (De Filippi), of which it becomes a synonym. 

Bates, GeorGE L., AND Putty, H. Sr. J. B. Birds of Jidda and central Arabia col- 
lected in 1934 and early in 1935, chiefly by Mr. Philby. Ibis, (14) 1: 47-65, pl. 8, 
Jan. 1937.—A continuation of the list of species, previously begun, seen or taken 
in the coastal part of west-central Arabia, with a map of localities, and many 
interesting notes on habits and migration. A very large business in hawks for 
hawking purposes is carried on by the Badawin, chiefly in the Peregrine or Duck 
Hawk, of which numbers are taken from nests among the rock ledges on the coast; 
prices range from about fifty to one hundred dollars for a trained bird. An inter- 
esting note on the Cattle Heron (Bubulcus ibis) which accompanies the herds of 
camels and goats, is that the stomach of one such bird showed it had been feeding 
on ticks that dropped from the camels; no less than 68 ticks were found in this 
bird in addition to fly larvae and a grasshopper. 

Beruioz, J. Three new cases of presumed natural hybrids among Trochilidae. Ibis, 
(14) 1: 105-109, Jan. 1937.—Among old Bogota trade skins of hummingbirds, 
three specimens have lately come to light, which are regarded as natural hybrids 
between species abundant in the locality where they occur. The first is a presumed 
hybrid between Lafresnayea lafresnayei and Helianthea bonapartei, both of which 
are common in the temperate zone of the Bogota region; the second is regarded as 
a cross between Chrysuronia oenone and Thalurania nigrofasciata, two very abun- 
dant species in the tropical zone of the eastern Andes; while the third is a cross of 
Agyrtrina franciae and Saucerottia cyanifrons, both of which are common in the 
Bogota region. Descriptions of the three specimens are given. 

Brrp, C. G. The birds of southern Asia Minor from Mersin to the Euphrates. Ibis, 
(14) 1: 65-85, Jan. 1937.—A list of birds from the country on the west and north 
sides of Lake Van, an area in the highest part of Asiatic Turkey, little known zo- 
ologically. Many interesting notes on status and habits of the species observed, 
with brief critical comment on the nomenclature of certain of them. The Mallo- 
phaga found on the specimens collected are listed with each. The common White 
Stork was seen in ‘tremendous flocks” numbering several thousands on the 
marshy plain between Inonii and Eskisehir. These birds are never molested and 
every village, in country not too dry, has its full quota of nests. 

BouMann, Lupwic. Schwalbenzug-Katastrophe im Oktober 1936. Der Vogelzug, 
8: 25-26, Jan. 1937.—In the first week of October, 1936, a sudden cold spell over- 
took the migrating swallows, similar in its results to a disaster in 1931. In Munich 
over five thousand birds that sought shelter in houses and barns were easily caught 
and sent by airplane to Venice where they were released. Al] but two or three per 
cent were young of the year. Nearly seven hundred were banded. Placed in 
cartons holding from twenty to forty birds each, there was a very small percent- 
age of loss en route. On being released at the end of the journey, they seemed 
dazed at first, but after a brief period of rest, took wing and flew away. The 
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Common Swallow (Hirundo rustica) comprised the greater part of the birds with 
small numbers of House Martins and a few Bank Swallows. 

Bropxkors, Prerce. New or noteworthy birds from the Paraguayan Chaco. Oc- 
casional Papers Mus. Zool., Univ. of Mich., Ann Arbor, no. 345, 2 pp., Jan. 5, 
1937.—Two new races are described: Icterus croconotus paraguayae, type from 265 
km. west of Puerto Casado, Paraguayan Chaco; and Paroaria cristata schulzei, 
type from the same place. An adult male Pheucticus aureo-ventris is the first 
record for Paraguay. 

Bropxkors, Prerce. Some birds of the Amazonian islands of Caviana and Marajé. 
Oce. Papers Mus. Zool., Univ. Michigan, no. 349, 7 pp., Mar. 18, 1937.—Col- 
lections made in 1871 by Professor J. B. Steere, and now in the Museum of Zoology, 
University of Michigan, include forty-nine species from Caviana, which are here 
listed. Previously the only published reference to the avifauna of the island is a 
record of the Flamingo. Thirteen species are also added to the recorded avifauna 
of Marajé6. Sundry of the species listed are briefly commented upon. The toucan 
is a distinct race, Rhamphastos toco toco, differing from R. t. albogularis of Paraguay 
in its constantly smaller bill. The Vermilion Warbler from the southern part of 
its range, Buenos Aires Province to eastern Bolivia, is shown to differ in color from 
birds of northern South America, and should stand as Pyrocephalus rubinus stri- 
gilatus (Wied). 

Bropkors, Prerce. Ein neuer Name fiir Larus canus major Middendorff. Ornith. 
Monatsber., 44: 20, Aug. 1936.—A new name, Larus canus stegmanni, is proposed 
to replace major of Middendorff, preoccupied by Laroides major C. L. Brehm, for 
the race of Gray Gull of eastern Europe and northern Asia. 

Bropkors, Prerce. A new genus of tyrant-flycatchers. Proc. Biol. Soc. Washing- 
ton, 60: 1-2, Feb. 23, 1937.—A new genus, Eumyiobius, is proposed for Empido- 
chanes poecilurus, formerly included in Cnemotriccus, from which it differs in style 
of coloration and in wing formula, with tenth primary equalling second instead of 
shorter than secondaries, and ninth primary longer than fifth, longer middle toe 
and more strongly curved claws. 

Bropxors, Pierce. The southern races of the Great Ant-shrike, T'araba major. 
Proc. Biol. Soc. Washington, 50: 7-8, Feb. 23, 1937.—Three forms are recognized: 
typical T. major of northeastern Brazil, Paraguay, and southern Brazil; T. major 
virgultorum of northwestern Argentine and eastern Bolivia; and a new race, T. 
major ablatus, of the Paraguayan Chaco. 

Broun, Maurice. Three seasons at Hawk Mountain Sanctuary. Emergency 
Conservation Comm., New York, publ. no. 61, 10 pp., 1937.—A comparison is 
made of censuses of migrating hawks and eagles seen in the autumn flights at 
Hawk Mountain, Pennsylvania, in 1934, 1935, and 1936. In the two latter years, 
the totals were well over fifteen thousand. The numbers of Turkey Vultures were 
much less in 1936 than in 1935 and Red-tailed Hawks showed a constant decline 
while Red-shouldered Hawks increased correspondingly. Of Rough-legged Hawks, 
twenty were seen in 1934, and nine in each of the two following years; four Gyrfal- 
cons were recorded in 1934, none in 1935, and one in 1936. Possibly in the case of 
these northern hawks a four-year cycle may be indicated. Various points of inter- 
est in connection with the flights are briefly discussed. 

Cuapin, James P. The discovery of Afropavo congensis. Bull. Brit. Ornith. Club, 
57: 84-85, Jan. 29, 1937.—A summary of his previous announcement concerning 
this new phasianid of the eastern Congo, followed by remarks by Percy Lowe, who 
suggests, passim, that the Miocene remains from France referred by Milne-Ed- 
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wards to Phasianus and later by Lambrecht to a special genus, Miophasianus, 
might have been peacock-like birds related closely to Lophura. 

CuiarkK, Leonarp B., Leonarp, SAMUEL L., AND Bump, Garpiner. Light and the 
sexual cycle in game birds. Science, new ser., 85: 339-340, Apl. 2, 1937.—Experi- 
ments with Ring-necked Pheasants and Ruffed Grouse show that (1) the absence 
of light inhibits the onset of sexual activity, since birds kept in practical darkness 
fail to come into breeding; (2) continuous illumination during the winter months 
can stimulate grouse into sexual activity and egg laying, but does not prevent the 
cessation of laying when the normal number of eggs, fourteen, has been produced; 
(3) this cessation is presumed to be due to a failure of the pituitary gland to fur- 
nish the hormones necessary for stimulating the gonads, rather than to an ex- 
haustion of the gonads. 

CLELAND, J. Burton. The history of ornithology in South Australia. Emu, 36: 
197-221, Jan. 2, 1937.—Gives a short resumé of the ornithological work done by 
the earlier explorers and naturalists in this State, beginning with Matthew Flinders 
in 1802, who explored the southern coast, followed almost at once by Baudin and 
Péron, the French naturalists. John Gould’s stay in 1839 was the most important 
event in the ornithological history of South Australia and there are many extracts 
from contemporary literature concerning his work. The explorations of Sturt and 
Eyre make interesting reading. In the latter’s published account of his discover- 
ies, Gould contributed a list of the birds known to inhabit South Australia. 
Deienan, H. G. A revised hand-list of the birds of the Chiengmai region. Journ. 
Siam Soc., Nat. Hist. Suppl., 10: 71-131, Nov. 1936.—The Chiengmai region of 
northern Siam is an area some 20 by 36 kilometers, and includes the mountain 
Doi Sutep. This list brings up to date the one published by the same author in 
1931, with additions, corrections and a list of published papers since that time. 
In all, 410 species or subspecies are listed, with brief notes on occurrence and va- 
rious comment. A great incursion of Siberian Honey Buzzards occurred in the cold 
season of 1935-36. Red Jungle Fowl (Gallus gallus) are still fairly common at the 
south end of the mountain. There is a common belief among the natives concern- 
ing the Burmese Hemipode (Turnix maculatus) that fire will not burn where it 
makes its home, hence it is ‘frequently kept caged in houses as a cheap form of 
fire insurance.” As a bird of narrow adaptation, the White-winged Starling is 
practically confined to the trees of Butea frondosa. 

DeiaNnan, H. G. Some observations on bird-life of the middle Me Ping. Journ. 
Siam Soc., Nat. Hist. Suppl., 10: 131-135, Nov. 1936.—A narrative account of 
the birds seen in a journey to this little-known area of central Siam. 

Firay, D. H. Nesting habits of the Brush-turkey. Emu, 36: 153-163, pl. 23-27, 
Jan. 2, 1937.—‘‘Probably no bird . ._ .isso industrious and happy in captivity” 
as this mound-builder (Alectura lathami) of Australia. Observations on captive 
birds in the Melbourne ‘zoo’ are given in detail. The male busies himself in con- 
stantly adding to the mound of earth and leaves thrown up by his powerful feet 
and does not tolerate the hen on it until she comes to lay an egg. Several times 
before rain, he would open the mound at the top and close the crater together 
again when rain ceased. He makes deep narrow holes into the loose mass at the top, 
thrusting in his head as if testing the temperature. The female when about to lay, 
excavates a hole about a foot and a half deep, into which she thrusts her head as 
if also to test the warmth, and lays a single egg, after which the material is scratched 
back and stamped down. The male constantly works over the material at 
the top of the mound, which often steams as he opens it, and maintains a tempera- 
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ture of from 85 to 90 degrees Fahrenheit. The hen apparently lays from eighteen 
to two dozen eggs during late September and October. Eleven or twelve weeks 
elapsed between the laying of the eggs and the emergence of the chicks. Many 
details of the process, and of the development of the young. 

GitBertT, H. A. [Remarks on British duck decoys.] Bull. Brit. Ornith. Club, 57: 
86-87, Jan. 29, 1937.—Since 1918, many decoys have gone out of action in the 
British Isles. At present, only five are in full use, with six additional ‘pipe’ decoys 
in partial use. The average number of ducks caught in British decoys during the 
last ten years is 11,767 annually. 

Guzes, F. H. A description of the swifts (Collocalia francica and Collocalia innomin- 
ata), the birds which build edible nests. Journ. Siam Soc., Nat. Hist. Suppl., 10: 
137-160, pl. 1-7, Nov. 1936.—A timely account of the history and present state 
of the industry of collecting and marketing the edible nests of the two swifts. The 
birds breed in caves chiefly on the islands off the coasts of Tenasserim and Arakan 
in Burma, the Nicobar and Andaman islands, the west coast of Siam between 
Pang Nga and Satul, the islands of the Javan archipelago and Borneo. Two types 
of nests are recognized, the ‘white’ and the ‘dark,’ the former built by C. francica 
and consisting almost wholly of the glutinous saliva of the bird, the latter made by 
C. innominata and of less value and darker color because much mixed with feathers. 
Chemically, the ‘white’ nests contain about 50 per cent of protein and 7.5 per cent 
of mineral matter, mostly lime. Both species breed in the same caves but C. franc- 
ica is in most places the less common, on account probably of its laying but one or 
in some places (according to report) two eggs, while the other species lays double 
the number. Formerly some attempt was made to regulate this preponderance 
of ‘dark’ nests by destroying a proportion of the eggs. While the time of nesting 
varies with the onset of the monsoons, the first are usually collected in March. 
The birds then construct a second nest, requiring some twenty days. This is of 
poorer quality. After this nest is taken a third of still more inferior quality is made. 
Formerly the third nests were allowed to remain unmolested, but at the present 
time these too are gathered. Some idea of the volume taken may be gained from 
figures given of the quantities exported. For the years 1926-27 to 1934-35, the 
export was from 206 to 368 piculs annually, or approximately fourteen to twenty- 
five tons (the picul is 133.33 pounds). About forty per cent of this harvest is sold 
in Penang. Hongkong is the chief center of distribution in China. So valuable is 
this delicacy that at one time an annual revenue of twenty thousand pounds was 
realized from receipts in return for the rights of collecting these nests. The nests 
are often imitated cleverly, using jelly obtained by boiling down certain seaweeds 
and flavoring artificially so that only an expert can detect the difference. Most of 
the ‘birds’ nest’ sold in Chinese restaurants abroad is probably thus adulterated. 
A few photographs show the two species of swift and their nests in caves. 

GortHE, FriepricH. Beobachtungen und ‘ntersuchungen zur Biologie der Silber- 
mowe (Larus a. argentatus Pontopp.) auf der Vogelinsel Memmertsand. Journ. 
f. Ornith., 85: 1-118, 28 text-figs., Jan. 1937.—A study of the habits of Herring 
Gulls, especially during the breeding cycle, at the bird island of Memmertsand in 
the southern part of the North Sea. The breeding bird of this area was long ago 
stated by Brehm to be slightly different, of smaller size and with minutely variant 
wing markings, as compared with birds of the northern part of the North Sea; 
Brehm called it Larus a. argenteus, but the present author believes the differences 
too slight for formal recognition. Males are slightly larger than females of the 
species, and have a very little longer wing and on the whole less extensive amounts 
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of white in the terminal spots of first and second primaries. Most of the birds 
breeding at the island seemed to arrive already paired, and mark out territory by 
taking up particular stations or standing-places where they spend much time on 
lookout. The males show this action to a much greater degree than females. The 
breeding cycle is described in detail: courtship, nesting, care of young, and the 
development of the latter in their social relations with parents and other adults, 
as well as with each other. Interesting is the tendency to build trial nests, one of 

which is finally chosen for the egg-laying, and is further lined, sometimes decorated 

with objects such as white shells, bits of bone, even pieces of coal. When the 
young hatch, the diet of the adults changes to one of crabs and shrimps, suitable 
for the young, and is fed by regurgitating it on the ground before them. The young 
may not always react if not hungry, and the parent may then eat the mass ejected. 
The young show a definite reaction to red objects by picking. As suggested by . 
Heinroth, the red spot on the bill of the adult may be looked upon as a ‘signal’ to : 
the young that food is at hand. By presenting the bill of a stuffed adult to very : 
small young, the picking reaction was induced in a significantly greater number _ 
of times than when the red spot was covered with a bit of paper. The usual oc- 
currence of red on the bill in gulls and terns may thus have a similar meaning. An 
exception is the Rosy Gull with a black bill. Experiments tried with regard to the 
sense of locality in returning to the nest location, irrespective of disguise, show that 
in gulls this is strongly developed. Other experiments in regard to distant orienta- 
tion, proved that birds taken to unfamiliar inland points as far away as 450 km. 
and there released, were able to find their way back to the nest, in this case in four 
days. The writer argues for an optical as well as a kinesthetic orientation. 

Grant, C. H. B., anpD MackwortH-PRAED, C. W. (1) On the races of Vinago del- 

- alandii (Bp.); (2) On the races of the European Cuckoo which visit eastern Africa 
in the non-breeding season; (3) The subspecific status of Centropus burchellii 
Swainson and Centropus fasciipygialis Reichenow, and their relationship to the 
central African forms. Bull. British Ornith. Club, 57: 87-92, Jan. 29, 1937.—Vin- 
ago orientalis and V. delalandei granti are synonymous with Vinago delalandit. 
Only the typical race of Cuculus canorus may as yet be recognized as occurring 
in eastern Africa in winter. Critical examination indicates that Centropus fasci- . 
ipygialis is indistinguishable from C. burchellii, which itself is here made a race of 
C. superciliosus, making in all three races in Africa in addition to the typical 
subspecies. 

Grant, C. H. B., anp MackwortH-Prarp, C. W. [Two new races of African birds.] 
Bull. British Ornith. Club, 57: 101-102, Mar. 6, 1937.—The new forms are Geo- 
kichla piaggiae rowei from Loliondo Forest, northern Arusha, Tanganyika Ter- 
ritory; and Apalis murina bensoni from the Dedza district, Nyasaland. 

Grant, C. H. B., anp MackwortH-Pragp, C. W. (1) On the races of Streptopelia 
decipiens (Finsch & Hartl.). (2) On the status of Pachycoccyx validus canescens 
Vincent. Bull. British Ornith. Club, 67: 102-104, Mar. 6, 1937.—Of the dove, 
only four races are deemed recognizable: Streptopelia decipiens decipiens, western 7 
Abyssinia to central Uganda; S. d. ambiguus, southern Angola to southeastern ; 
Belgian Congo and the Zambesi; S. d. perspicillata, central Abyssinia to Kenya 
and Nyasaland; and S. d. shelleyi, Senegal to Lake Chad. Pachycoccyz v. canescens 
is regarded as inseparable from the typical form. 

GRINNELL, JOSEPH, AND LinsDALE, JEAN M. Vertebrate animals of Point Lobos 
Reserve, 1934-35. Publ. Carnegie Inst. Washington, no. 481, 159 pp., 39 pls., 10 
Dec. 1936.—This reserve of 336 acres situated on the coast of Monterey County, 
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California, has been set aside as a “unique example of the natural character of the 
narrow coastal strip of California.” Through its diversity of terrain it supports 
a varied fauna and flora, of which this ecological survey will serve a valuable pur- 
pose, not only as an inventory of what the intelligent tourist or nature-lover may 
expect to meet with here, but also as a basis of comparison in years to come in the 
study of the environmental changes taking place in a natural area over long periods. 
For these reasons the report recommends that no human interference with the nat- 
ural conditions be allowed, for ‘‘the greatest potentiality for damage in the Reserve 
lies in efforts to improve conditions.” Of the vertebrates known to occur within 
the limits of the reserve and its adjacent stretch of Pacific Ocean, by far the most 
numerous and conspicuous are naturally the birds of which a list of 147 species is 
given with field notes concerning their habits, status, whether resident, transient, 
or seasonal, and their ecological relations. Since no collecting was done, sub- 
specific titles are omitted from the list of birds and in certain cases the authors 
have preferred to depart from the nomenclature of the A. O. U. Check-list. A 
careful account of the vegetal types, the geology, and the general meteorology and 
their influence on the vertebrate animals is illustrated by nearly eighty photo- 
graphic views. The establishment of such reserves as examples of the natural 
conditions under which our native species live is a far-sighted policy that well 
merits extension before the effects of human interference shall have wrought ir- 
reparable harm. 

Griscom, LupLtow. A monographic study of the Red Crossbill. Proc. Boston Soc. 
Nat. Hist., 41: 77-210, Jan. 1937.—In treating the difficult question of subspecific 
division in the Red Crossbill, the author here adopts a new line of approach by 
taking into account the extraordinarily nomadic habits of the bird in both Old and 
New Worlds. It was formerly assumed that specimens taken in winter represented 
the breeding bird of the boreal region to the north of the locality and that those 
taken in summer represented the usual breeding bird of the region, both of which 
are unwarranted conclusions. For the birds of the northern regions in North 
America, Europe and Asia, since they depend almost wholly on seeds of conifers | 
for food, are often forced out of wide areas through the failure of the cone crop, 
even for years at a time, and make extended search for other areas where cones 
are to be had in quantity. These found, the birds may settle down for a time and 
breed at whatever season of the year. Often as a result of their wanderings, “‘three 
or even more different Crossbills have been found together in the same winter 
flock, or as non-breeding birds in the breeding area of one of them.” Using only | 
breeding birds in his study, the author finds that although two subspecies may 
breed in the same place, this is almost never known to have occurred in the same 
year. The extremely erratic behavior of the birds and the lack of breeding speci- 
mens in collections have hitherto contributed to much misunderstanding of the 
true status of various races. It is suggested further that the effect of competition 
with the White-winged Crossbill may be an added factor restricting the extent of 
the Red Crossbill’s movements. A detailed account of the nomadic habits of 
crossbills in North America precedes a review of the races regarded as valid with 
diagnoses and details of distribution based on a study of nearly 2500 specimens 
(in contrast to 191 of Ridgway’s 1901 revision). Typical Lovia curvirostra is ac- 
cidental in East Greenland (two records). An unfortunate complication of names 
results from the fact that minor, formerly applied to the bird of eastern North 
America, proves to be the bird of the humid Northwest Coast, and hence replaces 
sitkensis for the small-billed and very distinct race of that region; the type of pusilla 
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on the other hand, a vagrant bird from Georgia, proves to be identical with the 
large-billed form of Newfoundland so that this name replaces percna for the island 
race. The common breeding bird of eastern United States and Canada is thus 
left without a name, hence neogaea is proposed for it (type from Lake Umbagog, 
Maine). The name bendirei is restricted to birds normally breeding in south- . 
central British Columbia, eastern Washington and Oregon, Idaho, and western 
Montana and Wyoming. To the form breeding from southeastern Montana and . 
eastern Wyoming to the western parts of the Dakotas and the Rocky Mountain 
region of Colorado, the new name benti is given (type from Grafton, North Dakota); 
while to the race of the southern Sierra Nevada and adjacent ranges of southern 
California the new name grinnelli is applied (type from Phillips, El Dorado County, 
California). The largest New World race is stricklandi, resident in the pine belt 
of the Mexican tableland; while a small and very dark bird of southern Honduras 
to north-central Nicaragua, proves to be a well-marked new race, and is named 
mesamericana (type from Rancho Quemado, Honduras). 

In the Old World the Red Crossbill has similar nomadic habits and is found in 
coniferous forests as far south as the Philippine Islands. Its races are reviewed on 
the basis of a fairly large series, with a resulting reduction in the number of rec- 
ognized forms and the addition of one new race, bangsi (type from Hadja-Tungoo, 
western Szechwan). Supplementary notes are given on the races of the White- 
winged Crossbill and its relationship to the Red Crossbill. 

Among many interesting points brought out, it is shown that the small-billed 
Alaskan race, minor, has from time to time wandered to the Atlantic coast and in 
one instance bred in the Algoma district, Ontario. In the winter of 1887-88 a great 
flight of these birds occurred in which specimens were taken from Michigan and 
Massachusetts to South Carolina and Louisiana. One would like to know if such 
vagrants eventually find their way back to their normal breeding area; whether 
the entire population of that area evacuates or if part only makes the lengthy flight; 
whether they ever interbreed with the races whose areas they invade, and if so, 
whether or not this is sufficient to modify either form. Among other points, the 
author shows that it is still undetermined if there is a resident race in the southern 
Alleghenies. 

Grotr, H. Zur Kenntnis der Tannenmeisenziige. Der Vogelzug, 8: 11-14, Jan. 
1937.—The southern breeding limit of the Coal Tit (Parus ater) in Russia coincides 
with the southward limit of spruce forest, which in turn is delimited by the north- 
ward extent of the ‘black-earth’ zone. There is annually an invasion of these and 
other tits to the southward, into areas of deciduous forest and brushwood, varying 
in different years. The great invasions come in years when the spruce cones fail 
and the birds must make wider search for food, and may extend their wanderings 
to the shores of the Caspian Sea. In eastern Russia many species of birds in win- 
ter become wanderers but in other parts of their range are stationary. 

Haaar, JosepH A. Hawks at Mount Tom. Bull. Massachusetts Audubon Soc., 21: 
5-8, Apl. 1937.—Mount Tom, bordering the Connecticut Valley, in western Mas- 
sachusetts, proves to be an excellent point from which to observe migratory flights 
of various hawks. The spring flights are smaller and of shorter duration than those 
of autumn, and are most noticeable in mid-April; those in autumn begin with the 
Broad-winged Hawk in late August, Bald Eagles in early September, followed by 
Sharp-shinned, Red-tailed, Red-shouldered and Marsh Hawks, and small falcons. 
On a single day, September 17, over five hundred Broad-winged Hawks were 
counted passing. The peak for the Sharp-shinned Hawks is later, in about mid- 
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October. Clearing weather after a storm, with west or northwest wind, seems 
most favorable for hawk flights but a southwest wind is distinctly unfavorable, 
and will even stop a flight if one is in progress and the wind shifts into that quarter. 
Hatter, Werner. Ein Beitrag zur Kenntnis der Verbreitung und Nistweise von 
Haus- und Feldsperling im schweizerischen Hiigelland. Arch. Suisses d’Ornith., 
1: 350-357, Dec. 1936.—In the Swiss uplands the distribution of the House and 
Tree Sparrows is somewhat complementary. The former is foufd in the agricul- 
tural districts but is not common in all. Thus between the Wigger and Rot 
Valleys it is found only about the larger towns but is absent from the hill country 
to the northwest. The Tree Sparrow (Passer montanus) is less common in the 
larger towns of the valleys, but has in recent years become somewhat commoner, 
utilizing nest boxes in garden trees; it is more abundant in the higher parts where 
House Sparrows are fewer or absent and may associate with man about houses. 
Both species will breed in Bank Swallow holes. 

Hamitton, J. E. The Chilean Skua in Falkland Islands. Ibis, (14) 1: 177-178, Jan. 
1937.—Elaborates an earlier note by recording that two of three specimens ob- 
served at Eagle Point, East Falkland Island, November 26, 1930, were shot and 
the skins are in the British Museum. 

Hamuine, H. H. Notes from Lomagundi district, Southern Rhodesia. Ibis, (14) 
1: 175-177, Jan. 1937.—As a breeding bird, the Ostrich has much decreased since 
the War. The Corn Crake is found to be a regular migrant, arriving as early as 
December 3 and departing by April 5. Notes on contrasting habits of three species 
of Coucals are given. The earliest and latest dates when the long wing feathers 
have been seen in the Pennant-winged Night-jar are September 3 and February 
3, respectively. 

Hamper, Hetmut. My tame Barn Owl. Avicultural Mag., (5) 2: 54-55, 2 pls., Feb. 
1937.—This bird came into the writer’s possession when it was still very young, 
about nine days old, and was reared with great care, becoming unusually tame and 
affectionate, but showing marked dislike to strangers by flying at their heads and 
sometimes inflicting severe scratches, so that it had to be shut up when visitors 
came. Once, when the writer was wearing dress clothes, the owl failed to recog- 
nize him and flew at his face as he passed, but became friendly at once when he 
spoke. It was much afraid of carp and other fishes which it saw swimming in a 
vessel in the kitchen, and was terrified at a snake or a cat. It would catch spar- 
rows and live cockchafers in flight but preferred mice, was exceedingly inquisitive, 
and delighted to catch paper balls, playing with them like a kitten. 

Hartman, Cart G. The hen’s egg not fertilized in the ovary. Science, n. s., 85: 
218, Feb. 26, 1937.—Although a hen may continue to lay fertile eggs for two or 
three weeks after isolation from the male, yet it is rarely possible to recover living 
sperm even a day after insemination. For this reason Iwanow has suggested that 
nearly ripe oocytes may be fertilized synchronously in the ovary. The author 
adduces as proof against this, the work of Warren and Kilpatrick on fowls exposed 
to males of known different strains, possessing dominant characters easily recog- 
nizable in young chicks. Thus eleven hens were penned with White Leghorn 
males for 21 days, then with Black Minorcas for the same length of time, then 
again with the White Leghorns. ‘The results showed that in some cases as early 
as the second day after changing males the eggs laid had been fertilized by sperms 
from the replacing male. There was practically no overlapping of the offspring. 
The conclusion seems inevitable that the clutch of eggs were not coincidently 
fertilized in the ovary.” 
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Hestop, I. R. P. Anomalophrys superciliosus in Nigeria. Ibis, (14) 1: 174, Jan. 1937. 
—tThe rare Brown-chested Wattled Plover is recorded from near Okigwi, Nigeria, 
where small numbers appeared in two successive seasons from December to Febru- 
ary, and may have nested. 

Hoocerwerr, A. Enkele biologische aanteekeningen over de kleine zilverreiger, 
Egretta garzetta nigripes. Limosa, Orgaan d. Club van Nederl. Vogelkundigen, 
10: 1-11, pl. 1-6, Mar. 1937.—An account of the breeding habits of the Little 
Silver Heron in Java. Young birds are much esteemed as food by the natives so 
that few young reach maturity in some of the heronries. The nest, eggs and young 
are described and the activities of the nesting birds are illustrated by a series of 
excellent photographs. In eastern Java the breeding season extends from January 
to March but in western Java is later, from April to May, perhaps influenced by 
the coming of the monsoons. Four eggs are usually laid, less often three. Nest- 
lings show two types of bill color: in one the bill is dark to blackish, the eyes gray- 
ish green to grayish ocher, the naked skin of the head greenish or dark gray; while 
in the other type the bill is golden yellow, the eyes pale yellow and the naked skin 
of the head citron. The young are fed on small fish and water insects. Some 
close-range photographs show the interesting postures of adults, and the erection 
of plumes before each other at the nest. 

Jacosi, R., AND OTHERS. Beitriige zum Zug des Wiedehopfes, Upupa e. epops L. Der 
Vogelzug, 8: 21-25, map, Jan. 1937.—A summary of returns from banded Hoopoes. 
Of the relatively few instances of recovery of birds so marked in Germany, most 
of them were retaken in extreme southern Europe, Sicily, Italy, and Greece, to the 
south, with two others retaken in localities to the westward in France. Almost all 

- these birds were banded as young in the nest. 

Jourpain, F. C. R. [On a nest and eggs of Prunella modularis from Algeria.] Bull. 
British Ornith. Club, 57: 98, Mar. 6, 1937.—This is the first record of the breeding 
of this Grass Warbler in Africa. The bird has hitherto been found breeding only 
in the mountains of Italy. The set of eggs from Constantine, Algeria, was unac- 
companied by specimens of the parent birds, but identification seems unquestion- 
able. 

Jourpatin, F. C. R. The birds of southern Spain.—Part II. Passeres (concluded). 
Ibis, (14) 1: 110-152, Jan. 1937.—In continuation of the preceding part of this 
paper, the remaining Passeriform birds are listed for southern Spain. Interesting 
is the number of forms of various genera occurring either as migrants or breeding 
birds: thus there are six kinds of pipits, seven of wagtails, four tits, three shrikes, 
seven thrushes, and nineteen representatives of three genera of small warblers. The 
Spanish name, status, distribution in Spain, and data as to nesting are given for 
each bird. Another case is added to those where races nearly identical in struc- 
tural characters are readily identified by the song: thus the common Chiffchaff with 
its two-syllabled repetition is hardly distinguishable from the Spanish race except 
by its shorter second primary and darker feet, but the song of the Spanish breeding : 
bird is very different, in that the second syllable of the two is replaced by a series _ 
of four or five descending notes. It is stated that quite fifty per cent of the nests 
of the Fire-crested Kinglet are destroyed by enemies before incubation begins. 

Kinnear, N. B. Types of British birds in the Rothschild Collection. Ibis, (14) 1: 
182-183, Jan. 1937.—In a “generous spirit of scientific co-operation” the Ameri- 
can Museum of Natural History has presented to the British Museum the type : 
specimens of fifteen described forms of British birds which had been received with . 
the great Rothschild Collection. 
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Krrenner, H. Beitrag zur Vergesellschaftung ziehender Limicolen. Der Vogelzug, 
8: 14-18, Jan. 1937.—Notes on flocks of migrating shorebirds tending to show that 
flocks consisting of a single species are closed groups, but when resting or feeding 
may mingle with other species. On being put up, such flocks separate out into 
groups of one species each, which form then a social unit. The difference in speed 
of flight between the various species is suggested as one factor helping to keep the 
groups homogeneous, while difference in the reaction threshold to the approach of 
disturbing factors as man, may be another. Various examples are given. 

Koruz, Water. Notes on the birds of Spiti, a Himalayan province. Ibis, (14) 1: 
86-104, Jan. 1937.—The collection here listed is in the Museum of Zoology of the 
University of Michigan. The area covered is high country between northern 
India and the Tibetan plateau. Two ornithologists had previously visited this 
area, Hugh Whistler in 1922 and Dr. Stoliczka over fifty years earlier. The de- 
struction of cedar trees at higher levels by the human inhabitants has probably 
had in the course of centuries the result of driving out various species of birds. 
Among notes on food, it is said that a pair of Golden Eagles had proved an an- 
noyance by carrying off lambs; the stomach of a kite was filled with grasshoppers; 
two specimens of the odd Ibis-bill, /bidorhyncha struthersii, shot along a stream were 
found to have fish in their stomachs. 

LavaupEN, Louis. Essai sur la Perdrix Bartavelle. Arch. Suisses d’Ornith., 1: 
330-349, Dec. 1936.—The Mountain Partridge or Bartavelle comprises a wide- 
spread group found at upper levels of the temperate zone from the French Alps 
eastward to Manchuria. In addition to the typical race, Alectoris graeca graeca, 
a dozen or more races are known (twenty-one according to some authors), to be 
distinguished from the Red Partridge, A. rufa, which in a few places overlaps its 
range. In France it occurs only in the Alps of the eastern part of the country, and 
in spite of various reports, is not known with certainty from the Pyrennes. As 
the subspecies A. g. saratilis, it is found at high levels as far east as the Carpathians. 
All the older records for France are examined critically, and a brief account of the 
habits is given. In winter it seeks food, partly spiders and insects, around the 
bases of trees where the ground may be reached. Where the two species overlap 
as in part of the French Alps, hybrids formerly occurred, having the flank feathers 
of the Bartavelle and the red collar of the Red Partridge. At the present time 
these are no longer found since the birds are extirpated along the contact zone. 

LeopoLp, ALDO, AND oTHERS. The university and conservation of Wisconsin wild- 
life. Bull. Univ. Wisconsin, ser. no. 2211, gen. ser. 1995, 39 pp., Feb. 1937.—A 
report of the Committee on Wildlife Conservation of the University, setting 
forth the history of the decline of wildlife in Wisconsin and urging measures for 
the study and improvement of the general conditions in the State. 

Low, CarMicHaEL. [A cystic tumor in a European Partridge]. Bull. British Ornith. 
Club, 57: 98-99, Mar. 6, 1937.—A cystic tumor 90 by 75 mm., was found in a bird 
killed, apparently, in England. Dissection showed that the tumor was growing 
from the posterior end of the sternum. It showed no sign of calcification but con- 
tained necrotic matter surrounded by a dense fibrous wall. There was no evidence 
of parasitic origin. 

Lowe, P. Can gulls dive? Ibis, (14) 1: 175, Jan. 1937.—At Exmouth, 
England, a small flock of Herring Gulls was seen diving for small fish in clear 
shallow water, one or two at a time plunging in like Gannets from a height of fif- 
teen to thirty feet, remaining out of sight “‘for some seconds” when each reap- 
peared with a fish, which it immediately swallowed. 
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Lowtuer, E. H. N. Notes on some Indian birds. I.—The Indian Crested Swift. 
Journ. Bombay Nat. Hist. Soc., 39: 116-124, 6 pls., Dec. 1, 1936.—This swift 
occurs in open woods and scrub jungles of the Indian hill country, nesting by soli- 
tary pairs. The nest is a flimsy saucer-like cup made of thin flakes of bark, 
glued to the upper side of a small horizontal branch. The single egg nearly fills 
the nest. The birds usually sit crosswise to the limb, but may alter position vari- 
ously, sitting erect with the tail hanging down and neck up-stretched. The young 
one assumes a similar stiff posture in the nest and its mottled down causes it to 
resemble a knob very closely so that it is remarkably inconspicuous. A series of 
unusually beautiful close-up photographs shows the adults, nest and young and was 
taken from a platform built close to the nest. The adults proved unsuspicious, 
even allowing themselves to be touched. The nesting season is April and May; 
nests are placed at heights of from twelve to forty-five feet. 

Luptow, F. The birds of Bhutan and adjacent territories of Sikkim and Tibet. 
With notes by N. B. Kinnear. Ibis, (14) 1: 1-46, pl. 1-7, Jan. 1937.—Hitherto the 
ornithology of Bhutan has remained almost unknown, the only collection of im- 
portance previously made being one secured by Dr. William Griffith a century ago. 
It is an area in the Himalayas between Assam and Tibet, of some 18,000 square 
miles, and though only about 100 miles in east-west breadth, offers a variety of 
conditions in rainfall and corresponding flora, conveniently divided into four 
altitudinal zones, from the tropical and subtropical forest of the plains and slopes 
to 4000 feet, to the deciduous forest of birch, maple, oak and rhododendron (4000 
to 8000 feet), the conifer zone between 8000 and 12,000 feet, and the alpine zone 
above tree line. About 1700 specimens were collected, some from beyond Bhutan 
on the Tibetan plateau. The itinerary with maps and illustrations of the types of 
country, is followed by the first part of the list of species, beginning with the 
Passeriformes. Among other rarities, the unknown female of the Tibetan Blood 
Pheasant was secured; diagnoses of new races of smaller birds have already been 
published, three of which (Garrular gularis, Fulvetta ludlowi, and Spelaeornis sher- 
riffi) are shown in a colored plate. 

Mack, Georar. A systematic revision of the Australian Thornbills. Mem. Nat. 
Hist. Mus., Melbourne, no. 10: 86-118, 10 text-figs., Nov. 1936.—Still another 
revision of the difficult Australian group comprising the genus Acanthiza, results 
in a recognition by the author of ten species with thirty-four subspecies. They 
occur chiefly south of the tropical parts of the continent, and in a wide variety of 
country. Of three species extending to Tasmania, only one, Acanthiza ewigt, is 
not found on the Australian mainland. No new names are proposed, but full 
synonymies and descriptions are given, with outline maps of distribution. 

Mackwortu-Praep, C. W., AND Grant, C. H. B. Systematic notes on East African 
birds. —Part XIII. Ibis, (14) 1: 179-182, Jan. 1937.—In this part are discussed 
the races of African Sand-grouse. The authors conclude, from a study of the 
series in the British Museum, that three races of Pterocles erustus are admissible: 
the typical one from Senegal (where not now found) to Abyssinia and Kenya 
Colony; P. e. elliot, less dark and less yellow, from Erithrea and British Somali- 
land east to India; and P. e. floweri of Egypt which is still darker and rather larger. 
Of Eremialector lichtensteinii inhabiting much the same regions, four races are 
recognized: the typical one from the Sudan to Somaliland; E. 1. sukensis of Kenya 
Colony and Uganda; E. I. arabicus of Arabia and India west of the Indus; and E. l. 
targius of the central Sahara. 

MatueEws, Gregory M. Some changes in the names of New Zealand birds. Emu, 
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36: 221-223, Jan. 2, 1937.—Lists changes due to the discovery of earlier names 
applicable. Apieryx australis novaezealandiae replaces A. a. mantelli; Stictapteryx 
owenii maxima replaces A pteryx haasti, having a year’s priority. Procellaria gavia 
of Forster is undeterminable, hence the two species of Fluttering Petrel should be 
known as Reinholdia reinholdi and R. bryoni; a key to the genus is added, including 
four forms. Hypoleucus atriceps purpurascens replaces Phalacrocorax traversi for 
the Macquarie Island Shag. Eudyptes vitiata is an earlier name for LE. sclateri. 
No new names are proposed. 

Martuews, Grecory M. Petrel notes. Emu, 36: 242-244, Jan. 2, 1937.—Brief 
comment on certain contrasting or characteristic habits of petrels. Priocella, 
Pagodroma and Daption have similar nesting sites and never chose an unprotected 
southward-facing cliff on which to nest. Pagodroma though not a Fulmar bears 
many resemblances to Fulmars in nesting habits. The unexplained differences 
in migratory habits of various species are commented upon. Among the few birds 
breeding within the antarctic circle are Pagodroma and Oceanites. 

Maxwett, P. H. The collared Puff-bird (Bucco colaris) (sic). Avicultural Mag., 
(5) 2: 33-34, Feb. 1937.—A bird of dry hilly country in Amazonia and Guiana, 
this species is seldom seen in captivity. Its habits are sedentary. It will at times 
sit for hours together on low branches in the shade, darting out from time to time 
to catch a passing insect. 

Mayr, Ernst. Notes on the genus Sericornis Gould. Amer. Mus. Novitates, no. 
904, 25 pp., 13 Jan. 1937.—These little Scrub Wrens of Australia and New Guinea 
present many difficulties in classification which the present paper attempts further 
to straighten out with the added help of recent collections. Neosericornis, Tasman- 
ornis, Arfakornis and Aethomyias are regarded as not generically separable from 
Sericornis. Eight species-groups are recognized with key to those of Papua. Of 
the six species that occur in New Guinea, “never more than three can be found at 
any one locality, because their vertical ranges are not identical. While in Austra- 
lia all of the species occur in the lowlands, only one of the New Guinea species 
(spilodera) does so regularly.”” Various of the forms treated by Mathews as species 
are here relegated to subspecific rank, which better expresses their relationships 
and reduces to more reasonable compass the number of distinct types. The fol- 
lowing new races are described: S. beccarii dubius from Cape York; S. b. randi from 
Wuroi, western Papua; S. b. weylandi from Mt. Kunupi, Weyland Mts., Papua; 
S. b. wondiwoi from Wondiwoi Mts., Papua; S. b. imitator from Siwi, Arfak Mts.; 
S. spilodera wuroi from Wuroi, Oriomo River, southern New Guinea. 

Mayr, Ernst, anp Ranp, A. L. Neue Unterarten von Végeln aus Neu-Guinea. 
Mitteil. a. d. Zool. Mus. Berlin, 21: 241-248, 1937.—Seven new races of birds are 
here described, from the collections made by Dr. Mayr and by Archbold and Rand, 
in New Guinea. They are: Aprosmictus erythropterus papua from Wuroi; Aego- 
thetes albertisi wondiwoi from Wondiwoi, Wandammen Mts.; Coracina papuensis 
oriomo from Wuroi; C. caeruleogrisea adamsoni from Mafulu, central division; 
Sericornis nouhuysi monticele, southwest side of Mt. Albert Edward; Myiolestes 
megarhynchus wurot from Wuroi; Melidectes leucostrephes brassi from Mt. Tafa, 
central division; the types are in the American Museum of Natural History. 

Miter, R. 8. The Mangrove-kingfisher. Emu, 36: 149-152, pl. 22 (col.), Jan. 2, 
1937.—This widespread species of the oriental and East Indian regions is found 
in Australia from the tropic of Capricorn in the northwest, coastwise to the region 
of Brisbane in Queensland. It is a characteristic bird of the coastwise mangrove 
swamps, and feeds mainly on small crustaceans, as crabs, crayfish and shrimps. 
The nests are drilled in termite nests on the trunks of the mangroves. 
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Moreat, R. E., anp Mrs. W. M. Biological and other notes on some East African | 
birds. Ibis, (14) 1: 152-174, Jan. 1937.—Various notes on food and habits of a 
number of Tanganyikan birds add to the known facts of their life histories. The 
Martial Eagle (Stephanoaétus coronatus) is well known to prey on monkeys, but in 
addition, instances are given of its capturing a dik-dik, as well as attempting to 
seize a tree hyrax and a small goat. Additional evidence is adduced of the depen- 
dence of the Vulturine Fish Eagle (Gypohierax angolensis) on the oil-palm, but a 
few instances indicate that it may occur occasionally where this palm is lacking. 
A nesting of the Banded Sand Plover is described where the %eat heat of the open 
site of the nest forced the adult birds to shade the nest during the heat of the day, 
when they might have placed the nest in the shelter of a nearby bush. The in- 
crease in size of the Forest Trogon as one goes inland from the coast is noted. There 
are some interesting notes on hornbills: with the large Bycanistes cristatus, the 
female is the one that does the plastering up of the nest hole, receiving for this 
earth brought by the male in his gullet. An interesting development in the social 
habits of the White-eared Barbet is described. A nest hole was found containing 
four young birds (the usual number is two) that were being fed by four adults, 
evidently two pairs that had laid in the same cavity. 

NaeTHER, Cart. Further observations on keeping foreign doves. Avicultural Mag., 
(5) 2: 45-48, Feb. 1937.—Various exotic species have been successfully kept in 
southern California, including Bronze-wings, Cape, Australian Crested, Blue 
Ground and Diamond Doves. In covered aviaries they seek the darkest spots in mi 
which to nest. Although Bronze-wings and Galapagos Doves do not seem to bathe , 
in the special pans placed for them, they enjoy being sprinkled when the pens o 
are watered once a week, spreading out one wing at a time and squatting on the 
ground. Some species will breed in that climate the year round, with a cessation 
sometimes in early fall. ‘“‘A noteworthy characteristic of some foreign doves is 
that though they hatch two youngsters regularly, they will always rear but one, i 
letting the other die after three or four days.” It would be interesting to know if 
this is normal or only a result of captivity. 

OsmastTon, B. B. Do birds employ ants to rid themselves of ectoparasites? Journ. 
Bombay Nat. Hist. Soc., 39: 182-183, Dec. 1, 1936.—Doubts this purposive use 
suggested by Sdélim Ali. Tame Laughing Thrushes (Trochalopterum and Dryonas- 
tes) brought up from the nest, when offered bugs with pungent excretion, instead 
of rejecting them, proceeded to press or rub the insects against their under tail 
coverts, in a vigorous manner, eventually swallowing the insect. The meaning of 
this action is unexplained. 

PENNELL, Francis W. Travels and scientific collections of Thomas Nuttall. Bar- 
tonia, Proc. Philadelphia Botanical Club, no. 18, p. 1-51, pl. 1-5, Dee. 17, 1936.— 
To ornithologists Thomas Nuttall is best known for his ‘Manual of Ornithology’ 
in two volumes, of which the first, ‘Land Birds’, appeared in 1832, and the second, 

‘Water Birds’, in 1833. A second edition of the ‘Land Birds’, with much new mat- 
ter gained in the course of his western journey across the continent, appeared in 
1840. But Nuttall was first of all a botanist. Born in western Yorkshire, January 
5, 1786, he came to this country in the spring of 1807 or 1808 as a printer, but 
under the encouragement and patronage of Barton, his inherent taste for the study 
of plants developed apace. So absorbed would he become in this pursuit that at 
times he almost neglected his bodily needs. He travelled extensively in the eastern 
United States, making large collections of plants, which he brought back to Phila- 
delphia and there devoted himself to their consideration. While studying his 
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collections at the Academy of Natural Sciences, he would often remain at work all 
night, at length “lying down when weary under the skeleton of the great mastodon 
for repose.” The available facts in Nuttall’s life have been at various times re- 
viewed, but in the present sketch much new matter is brought forward derived in 
part from a study of the dates and localities of his extant specimens and in part 
from the recently discovered papers of Barton who did much to finance his more 
extensive travels. The details of his various expeditions are given as fully as 
may be, together with a brief account of his activities at Philadelphia and Cam- 
bridge. Two maps enable the reader to follow his explorations much more precisely 
than heretofore possible. While Nuttall evidently ‘had the faculty of making 
friends,” he was withal painfully shy, preferring the life of a scholarly recluse. 
Three portraits show him in young manhood, in middle age, and again at a later 
period, after he had returned to England to live upon an estate which he inherited 
and where he died. 


Poncy, R. La collection d’oiseaux des ‘pays les plus septentrionaux” rapportés en 


1769 par Jean Louis Pictet 4 son ami le Professeur Horace Bénédict de Saussure. 
Arch. Suisses d’Ornith., 1: 364-376, Dec. 1936.—Of historic interest are the notes 
from a manuscript of Pictet concerning a collection of northern birds given by him 
to Saussure, including a Tufted Puffin collected by Steller and a Snowy Owl from 
Hudson Bay. Most of the birds were collected by Pictet in Lapland in 1769, and 
his notes on these are quoted, together with a few interesting comments on natu- 
ralists he met at the time in the course of the Transit of Venus Expedition. 


Pootez, L., anp Poucu, Richarp H. Enter hawk—exit mouse. Circular Nat. 


Assoc. Audubon Soes., no. 24, 4 pp., 2 figs., 1937.—The economic value of hawks 
and owls, in particular the Rough-legged Hawk, is emphasized in the control of 
meadow mice. Specifically, the city of Reading, Pennsylvania, in 1928, acquired 
some 3500 acres of land for an impounding dam for water supply, and in the fol- 
lowing years planted on the area two and 2 half million seedling pines, allowing 
the area to remain undisturbed. Rabbits, pheasants and meadow mice increased 
abundantly, and ere long the hawk population also increased, especially in the 
colder months. In 1934-35 many Rough-legged Hawks were killed there by a local 
deputy. An examination of the stomachs of these birds showed that every one 
contained meadow mice exclusively. Soon after, an appalling loss amounting to 
some forty per cent of young pines, was reported due to girdling by mice which 
were favored by the dense cover. These and other facts make it clear that killing 
of hawks and owls is a result of pure stupidity and willful ignoring of their demon- 
strated value as natural controls of these rodents. 


Porter, SypNey. Wanderings in the Far East. Avicultural Mag., (5) 2: 34-45, 


Feb. 1937.—A continuation of his account of the bird life met with, and in this 
installment his experiences in the bird markets of China. In Hongkong thousands 
of Pekin Robins are seen for sale as cage birds; the East Siberian Ruby-throat is 
a favorite cage bird in the Peking shops and requires a rich insectivorous diet, in 
which wasp grubs are much favored. Cage birds are valued by the Chinese only if 
they sing which may account for the fact that several wild species common about 
Hongkong are not seen in the shops. Notes on various pheasants as captive birds 
are given. The Blue Crossoptilon is readily domesticated and becomes very tame. 
At Shanghai there is a local trade in the dried bodies of the Chinese Impeyan to 
be used as food. 


Roserts, Austin. [Change of name.] Bull. British Ornith. Club, 57: 99, Mar. 6, 


1937.—The name A palis thoracica alticola Roberts for the Transvaal bird is preoc- 
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cupied by Apalis alticola (Shelley), from northern Rhodesia. The new name 
Apalis thoracica drakensbergensis is proposed in its place, with type locality Nels- | 
burg, eastern Transvaal. 

Riprett, Werner. Die Mittelrichtung. Terminologisches und Theoretisches zum 
Vogelziige. Der Vogelzug, 8: 1-10, 2 text-figs, Jan. 1937.—One may distinguish 
with migrating birds a normal direction, or the straight course from the point of 
start to the point to which the migration is directed; and a mean direction which is 
the average course taken to the desired point. This is illustrated by the course of 
migrating storks from western Europe to South Africa, a nearly due-south direc- 
tion, reached, however, by either of two routes, skirting the Mediterranean Sea 
and converging to the wintering area. For various species, the ‘migration angle’ 
may be defined as the angle which the migratory flight as determined by banding 
returns, makes to the north-south line. Thus the mean direction for the storks of 
southern Holland is about 4° west, whereas those of northern Holland show a more 
easterly trend, 20° east, so that the mean direction for all Holland is to the east, 
about 7°. Still farther east the storks of the upper Rhine area show a mean direc- 
tion of 20° west. The normal north-south direction is not followed but the point to 
the south where wintering takes place is thus attained by following inherited flight 
lines. In this the old birds act as guides for the young, so that the route becomes a 
traditional. 

RippELL, WreRNER. Heimfindeversuche mit Staren, Rauchschwalben, Wende- 
halsen, Rotriickenwiirgern und Habichten (1936). Journ. f. Ornith., 85: 120-135, 
Jan. 1937.—Continuing experiments on the ability of birds to return to their 
nesting place from a distance, Starlings, Swallows, Wrynecks and Red-backed 
Shrikes, as migratory species, and Goshawks as sedentary birds, were used. The 
birds were sent by airplane to varying distances from Berlin during the nesting 
season, then released and the time of return noted in the successful instances. Of 
24 birds thus sent to London (900 km. distant), four birds were retaken after twelve 
to fourteen days; of those sent to Rome (1200 km.) and Madrid (1850 km.), one 
of each lot returned; while of those sent to Malmé, Sweden, one returned after an 
absence of seventeen days. Of the swallows ten were sent to Athens and ten to 
Madrid (1800 and 1850 km. respectively) and one of each lot returned in five days, 
each showing an equal rate of travel. Of eight shipped to London (900 km.), two i 
returned. Similar results were obtained with Wrynecks and Red-backed Shrikes, 
except that the proportion of returning birds was for the latter only one in twelve 
birds for unexplained reasons. The Goshawks showed no ability to return. The 
results are regarded as proof that these migratory birds when removed to unfamil- 
iar regions at a distance from their nesting area, possess a sense of direction with 
respect to the latter. 

SAum, Aut. The ornithology of Travancore and Cochin. With notes by Hugh 
Whistler. Part VI. Journ. Bombay Nat. Hist. Soc., 39: 3-35, 1 pl., Dec. 1, 1936. 
—TIncludes the cuckoos, parrots, rollers, bee-eaters, kingfishers, hornbills, hoopoe, 
trogon, swifts, nightjars, and owls, with many notes on distribution, color of soft 
parts, breeding and feeding habits. A nest of the Malabar Trogon containing two 
eggs, is described as a flimsy platform of rotten twigs wedged between a growing 
sapling and a cane stem in dense growth, an unusual circumstance since cavities 
in trees or stumps are usually selected. The bird is somewhat crepuscular, often 
to be seen hawking beetles well after dusk. The squabs of the Great Indian Horn- 
bill are much hunted by natives who esteem them as food. The Bengal Palm 
Swift is definitely ‘symbiotic’ with the Palmyra Palm (Borassus), building its 
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flimsy nest in a fold of the frond. In the stomach of a Mottled Wood Owl were 
found the remains of a field mouse and a large scorpion with its sting intact. 

SAuim, anp Humayun, The birds of Bombay and Salsette. Part 1. 
Journ. Bombay Nat. Hist. Soc., 39: 83-103, 4 pls., map, Dec. 1, 1936.—Since the 
War, the vicinity of Bombay has undergone “stupendous transformation,” with 
consequent changes in the local bird life, due to clearing, building, and road im- 
provement. The rainfall is restricted to the southwest monsoon from June to 
September, and is about 75 inches. In addition to the resident birds, migrants 
from the north arrive from August on, some stopping to winter, others passing 
farther southward. The northward exodus begins about the end of February and 

7 ~| is over by early May. In addition are species which move about locally, present 
at some seasons but not in others, according to abundance or scarcity of food (as 
Rufous-backed Shrikes and Pittas). The first part of the systematic list of species 
is included. 

Saunvers, Aretas A. Ecology of the birds of Quaker Run Valley, Allegany State 
Park, New York. N. Y. State Mus. Handbook, no. 16, 164 pp., map, illustr., 1936. 
—Much valuable information is given on the types of habitat, the component 
species of plants, and the characteristic birds of this area, especially on the number 
of pairs breeding in particular areas, so that an estimate may be made of the carry- 
ing capacity of the acreage for the different species of birds. For the area as a 
whole, an average of 84.6 pairs of breeding birds for each 100 acres was worked out. 
A special study is included of the nesting of the Ruby-throated Hummingbird in 
the Park. The distribution of hummingbirds in the Park was found to be governed 
chiefly by the occurrence of bee-balm. This as well as spotted jewel-weed and 
cardinal flower, are unquestionably hummingbird flowers, and are pollinated by 
the birds in their visits for nectar. Aphids were also found to constitute part of the 
bird’s food. The pale jewel-weed is not sought by the birds. Male hummingbirds 
seem to occupy territories in summer distinct from those of the nesting females and 
may even contend with the latter for possession. 

Serventy, D.L. The menace of acclimatization. Emu, 36: 189-196, Jan. 2, 1937.— 
A review of the effect of introducing exotic species into New Zealand and Australia. 
“Any successful introduction, even if directly innocuous from the human stand- 
point, must, by very reason of the fact that it has obtained a foothold, disturb 
the balance which had existed, and therefore have repercussions which will detri- 
mentally affect the existing fauna.”” In New Zealand around towns, European 
species of birds have largely supplanted the native ones. In Australia, the Euro- 
pean Goldfinch has become established around Perth since 1933 and the South 
African Grenadier Weaver is now introduced in South Australia. Government 
regulation of all importations of foreign species is strongly urged. 

SNovucKAERT VAN ScuavusurG, Baron. De geographische verbreiding der Pycnono- 
tidae van Azié en den Indischen Archipel, VI. Limosa, Orgaan d. Club van 
Nederl. Vogelkundigen, 10: 32-61, Mar. 1937.—This concludes a review of the 
bulbuls of Asia and the Indian archipelago. The species and races of the six genera 
Tole, Microscelis, Cerasophila, Irena, Irenella and Chloropsis are listed, each with 
its geographic distribution and occasional critical comment and references to 
pertinent literature. 


Sranrorp, J. K., anp Smiru, H.C. The nesting of the Indian Crested Swift (Hemi- 
procne coronata) in Upper Burma. Journ. Bombay Nat. Hist. Soc., 39: 125-126, 
Dec. 1, 1936.—Description of a nest found March 28, at a height of about twenty 
feet, in the Pidaung Game Sanctuary. The bird incubated sitting erect with the 
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body and tail nearly vertical, the breast feathers projecting over the egg. The 
young bird was still in the nest a month later. See also the paper by Lowther in 
same issue (antea). 

Stoter, M., anp Zimmer, K. Physikalische Grundlagen des Vogelfluges. Journ. 
f. Ornith., 85: 147-164, text-fig. 1-24, Jan. 1937.—In this study of the mechanics 
of flight, a well-mounted bird with wings outspread was fixed at the outlet of an 
air tunnel on a frame capable of being moved in imitation of rowing flight. The 
forces represented by air resistance and suction are analyzed and illustrated by a 
series of diagrams. The lift due to the camber of the wing in section arises partly 
from the suction of air on the upper surfaces. The slight differences in the tilt 
of the forward edge of the wing are seen to be effective in raising or lowering the 
bird. The general conclusions reached are not very different from those generally 
accepted, except that the views of Lorenz are not borne out, regarding the loss of 
forward motion with the down stroke. 

Stoner, Dayton. Ten years’ returns from banded Bank Swallows. Circular N. Y. 
State Mus., Albany, no. 18, 21 pp., 8 text-figs., Jan. 1937.—As a result of this work 
carried on in Iowa and New York State, 3044 young and 1881 adult birds were 
banded. It was found that birds usually breed in their first season after hatching, 
often making a less bulky and less neat nest than adults. Such first-year birds do 
not often return to breed in the same gravel pit where reared but many return to 
the general region of their origin and a still greater proportion of adults was found 
to return yearly to the same gravel pit. Usually adults have a different mate 
each year, while others have a different mate for first and second broods in a year. 
The rapid decrease in number of birds recaptured in successive seasons from earlier 
bandings suggests great mortality in all age classes. Probably relatively few birds 
(about five per cent) attain an age of four years. 

Sronor, C. R. The male characters of the immature female of Rhyticeros plicatus. 
Ibis, (14) 1: 178-179, Jan. 1937.—A Plicated Hornbill at the Zoological Gardens, 
London, previous to its first post-juvenal moult, was identical in appearance with a 
male, but in the succeeding plumage came out in the colors of the female, with a 
black instead of brown head and neck. The New Zealand Paradise Duck does 
the same thing. The young female has the black head of the male but at the first 
post-juvenal moult the color changes to white. In this species the female is the 
active partner in the courtship activities, hence the desirability of knowing the 
relations in the hornbill. 

Srreicn, G., anp Swetosarov, E. Uber die Schnelligkeit des Federwachstums. 
Zool. Jahrbiicher, Abt. f. Allgem. Zool. u. Phys., 57: 280-292, 2 text-figs, 1937.— 
The authors conclude that the rate of growth of feathers is independent of their 
structure and point of origin; that there is a direct relation between the length of 
a feather and its rate of growth, so that the longer the individual feather, the more 
rapid is its growth. Geese, ducks and hens show no important differences in the 
rate of feather growth, but in doves the rate is greater and the length of time re- 
quired to renew the plumage is thus shorter. 

TINBERGEN, L. Feldbeobachtungen an Zwergméwen, Larus minutus Pall. Limosa, 
Orgaan d. Club van Nederl. Vogelkundigen, 10: 12-21, 11 text-figs., Mar. 1937.— 
In Holland the Little Gull occurs regularly from May to August on the east and 
southeast coasts of the Zuiderzee but particularly concentrates in the region of 
Hardenwijk, where a favored spot attracts them for rest and feeding. Their 
numbers reach a maximum about mid-August. Whence these birds come is not 
clear for the nearest known breeding places are in Denmark and western Prussia. 
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A series of diagrams illustrates the changes in color pattern in the first-year birds. 
Pursuit flights take place in which one bird may leave the group and fly off pur- 
sued by one or more of the others, and at times the relation may be reversed, the 
pursued turning pursuer. When the pu.~ier overtakes the pursued it extends its 
head upward and forward in a characicristic manner, or if the birds alight the 
head is stretched upward and tail erected, to the accompaniment of a series of 
calls. The meaning of this social ceremony is not suggested. 

TrOLLER, JuL. Weiterer Beitrag zur Systematik der Wasseramsel. Arch. Suisses 
d’Ornith., 1: 357-363, Dec. 1936.—After comparison of northern European Water 
Ousels (Cinclus cinclus) with those of the Swiss Alps, the author regards the latter 
as a distinct race with darker umber-brown crown and nape. The author further 
attempts to set up the alpine races medius and meridionalis of Brehm, on the basis 
of color characters, but since these breed in the same areas with montanus the 
editors point out that the supposed forms are better regarded as individual varia- 
tions. The immature plumages are described, but the editors again take issue 
with the author and agree with Witherby that the feathers bordering the white 
throat-patch are individually variable in their dark edging, rather than that these 
dark edges are characteristic of the immature bird in juvenal plumage. 

Turkewitscnu, B. G. Ueber das Gehérorgan der Vogel: das Knécherne innere Ohr 
des Pterocles alchata caudacutus Gm. Sitzb. Ges. Naturf. Freunde, Berlin, 1935: 
256-273, 4 text-figs.—Describes the bony labyrinth of the ear in birds, pointing 
out that in gallinaceous birds it is similar in the various forms, but that in the sand 
grouse (Pierocles) it is markedly different and most closely resembles that in the 
pigeons, thus indicating the relationship of the sand grouse with the latter. 

Véixer, Orro. Ueber fluoreszierende, gelbe Federpigmente bei Papageien, eine 
neue Klasse von Federfarbstoffen. Journ. f. Ornith., 85: 136-146, 4 text-figs., Jan. 
1937.—The discovery, previously announced by the author, that the yellow fea- 
thers of the Australian Grass Parakeet are fluorescent, is now further elaborated. 
This phenomenon occurs almost altogether in the parrots of the Australian region, 
but not in the Loriidae nor in the genus Eclectus; while among various New World 
parrots investigated, only two species showed fluorescent color when exposed to 
ultra-violet light with a quartz lamp. In proof that this appearance is a character- 
istic of the yellow zooxanthin of these birds, the artificial breed of Grass Parakeet 
in which this element is wanting, and the plumage is white and blue through its 
loss, the phenomenon is absent. 

Waener, H. O., anp ScurtpmMacuer, H. Ueber die Abhingigkeit des Einsetzens 
der nichtlichen Zugunruhe verfrachteter Végel von der geographischen Breite. 
Der Vogelzug, 8: 18-19, Jan. 1937.—Unexpected results were obtained by trans- 
porting migrants to distant latitudes. In the spring of 1936 a large number of 
male warblers, Sylvia communis, were captured in Helgoland; ten were taken in 
cages to Australia, the others kept at Helgoland as controls. The return journey 
from Port Lincoln, South Australia, began August 14, continuing to Durban (Sep- 
tember 3), thence around the Cape of Good Hope, reaching Antwerp on September 
30. Six birds survived the journey. A nightly activity (‘‘migration-restlessness’’) 
was first noticed in these birds on September 21 and 22 while the ship’s course 
was between 20° 10’ and 24° 48’ north latitude. The controls at Helgoland showed 
this activity much earlier and with some individual variation,—two showed the 
migration urge first on the night of August 6 and 7, a third ten days later, and 
others at dates up to September 8 and 9, the last, however, probably correlated 
with moulting irregularities. Previous investigations showed the beginning of the 
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migration urge between August 10 and 25. The European thrushes, T’urdus mer- 
ula and T. philomelos, naturalized in Australia, and living in the gardens there, 
behave like resident birds. 

Wever, Ernest GLEN, AND Bray, Cuartes W. Hearing in the pigeon as studied 
by the electrical responses of the inner ear. Journ. Comp. Psychology, 22: 353- 
363, 4 text-figs., Dec. 1936.—Studying the process of hearing in pigeons by means 
of electrical responses of the cochlea under anaesthetics, the authors conclude that 
the ear in these birds is a reasonably accurate device for the transmission of sound 
frequencies, with little distortion and no more marked differences in sensitivity 
for different frequencies than are shown by other animals. On the other hand the 
sensitiveness to sound intensity is low, so that “it seems safe to conclude that 
behavioral tests on pigeons vould show them to be seriously handicapped in the 
discrimination of loudness.”” The upper limit of range for sound vibrations is less 
than half that found in the guineapig. A brief description of methods used and a 
review of previous work are given. 

Wuarton-Ticar, N. Notes from the London Zoo. Avicultural Mag., (5) 2: 49- 
50, Feb. 1937.—At the London Zoological Gardens there is a splendid collection of 
various species of live Birds of Paradise, including an “absolutely perfect” Prince 
Rudolph’s Bird of Paradise, and a fine pair of Sickle-billed Bird of Paradise, the 
male of which has tail feathers several feet long. Although the males of some of 
the species display freely and the birds seem healthy, none has as yet been induced 
to breed successfully. 

Wuitremore, WenveELL L. Summer birds of Reelfoot Lake. Journ. Tennessee 
Acad. Sci., 12: 114-128, Jan. 1937.—A total of 116 species is here recorded as 
occurring in summer about this Tennessee lake. Egrets, Double-crested Cormo- 
rants and Anhingas breed and the Wood Ibis was seen in numbers in late summer, 
as a visitor from the Gulf Coast. The Dickcissel was twice recorded in summer, 
three birds in each instance. 

Woop Jones, Frepreric. The breeding of Prions on islands off the coast of Victoria. 
Emu, 36: 186-188, pl. 28, Jan. 2, 1937.—A difference in breeding habits on two 
different islands is described. On the Lawrence Rocks the area into which bur- 
rows can be made is very restricted and is mostly occupied by penguins. The 
birds (Pachyptila turtur) were nesting in late November. On the neighboring 
Lady Julia Percy Island, the birds appeared to be nesting beneath boulders in- 
stead of in burrows of their own construction, notwithstanding that there was a 
large area suitable for burrows. Possibly the presence of “myriad rabbits” on 
the latter island may account for the marked difference in nesting habits. 


The following mimeographed publications have been received, containing many 
brief notes of local interest :— 
' Archaeopteryx, vol. 6, no. 2 (St. Anselm’s College Ornithological Society). 

Bird Calendar of the Cleveland Bird Club, 32d year, bull. 4, Sept.—Dec. 1936. 

The Bluebird, vol. 4, nos. 1, 2, 1937 (Audubon Society of Missouri). 

Bowdoin Scientific Station, bull. no. 3, Second annual report, 1937. 

The Flicker, vol. 8, no. 4, Dec. 1936 (Minnesota Bird Club). 

Jack-pine Warbler, vol 15, no. 1, Jan. 1937 (Michigan Audubon Society). 

The Prothonotary, vol. 3, no. 1-4, 1937 (Buffalo Ornithological Society). 

The Raven, vol. 8, nos. 1-3, 1937 (Virginia Society of Ornithology). 

The Redstart, vol. 4, no. 5, Feb. 1937 (Brooks Bird Club, Wheeling, West Virginia). 
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St. Louis Bird Club Bulletin, vol. 6, no. 1, Jan. 1937. 

The Snowy Egret, vol. 12, no. 1, Jan. 1937 (Pippapass, Kentucky). 

U. 8. Dept. Agric., Wildlife Research and Management Leaflet, BS-77-87. 

U. 8. Dept. Agric., Soil Conservation Service, ‘Winter feeding of North Dakota 
birds’, by Adrian C. Fox, 1936. 

Migration dates for the birds of central Ohio, compiled by Donald J. Borror, 
Columbus, Ohio, 11 pp., March 1937. 
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NOTES AND NEWS 


Tue Works Progress Administration announces that a museum honoring the 
memory of John James Audubon is being erected in the Audubon Memorial Park 
at Henderson, Kentucky. This will be a two-story gray stone building, situated 
high on a hill overlooking a majestic stretch of the Ohio River and is sponsored by the 
Federal Government, the State of Kentucky, the City of Henderson, the Henderson 
Historical Society and the Transylvania Society. The Norman style of architecture 
has been employed in the structure because of Audubon’s ancestry, with a round 
tower having pigeon holes in the masonry in which the birds can nest (a doubtful 
advantage). A formal garden will be laid out in front of the building, with, in the 
center, the wheel from the old grist- and lumber-mill that Audubon built at Hender- 
son. Near-by will be a French gatehouse. A complete collection of Audubon prints 
will be exhibited in a double frieze in the main gallery and there will be space on the 
second floor for mounted birds, as well as for books, portraits and other Auduboniana. 


Mr. E. A. McILHenny has generously offered to open his extensive gardens and 
egret sanctuary to those wishing to study plants and birds. The situation on Avery 
Island, Louisiana, is, he believes, unequalled for its facilities elsewhere in the United 
States. 


Tue Hawk and Owl Society announces that it has begun a cooperative study of 
the Duck Hawk (Falco peregrinus anatum). It hopes not only to make a national 
census of this species but also to secure as much information as possible on various 
phases of its biology. For this purpose a questionnaire has been prepared, outlining 
certain matters on which data are desired. This may be procured by applying to 
either R. A. Herbert, 961 Fox St., New York City, or Joseph J. Hickey, Secy., Hawk 
and Owl Society, 2952 Marion Ave., New York City. The help of all ornithologists 
who may be interested, is earnestly solicited. 


Tue National Association of Audubon Societies also requests the cooperation of 
ornithologists in a project designed to increase our knowledge of hawks through 
banding. Handicapped as it is by lack of funds, the U. S. Biological Survey cannot 
issue regular banding permits to the number of persons who might be in a position 
to assist in this work, but has issued a permit and bands of sizes suitable for hawks 
to Mr. Richard H. Pough, 1775 Broadway, New York City, to whom application 
should be made, specifying sizes and number of bands desired. A card will go with 
each band issued, to be returned to Mr. Pough when the band is placed, and he will 
clear all records both with the Survey and with the bander when a return is recorded. 
It is hoped that many field observers, each undertaking what he can, will in the ag- 
gregate accomplish a great deal. — 


AccorpiNnG to ‘Der Ornithologische Beobachter, L’Ornithologiste’ (vol. 34, p. 31, 
1936) a new ornithological station has been instituted on the shore of Boden Lake, 
Switzerland, for the study of migration especially, since this region and the Rhine 
valley lie in the path of hosts of migrants to and from Africa or form the winter 
quarters of many other species. The official title is ‘Die ornithologische Beobach- 
tungsstation Steinach.’ It is financed through the generosity of Herr W. Rupp and 
is in charge of Dr. Bernhard Kobler and Lehrer Steiner. 
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REPORT OF THE COMMITTEE ON BIRD PROTECTION, 1936 


In reviewing current bird protection we are reminded that this year 
marks the fiftieth anniversary of the offering of a Model Bird Law by the 
Bird Protection Committee of the American Ornithologists’ Union. This 
model law differed from previously framed laws by defining game birds and 
protecting all other birds with the exception of a few considered to be in- 
jurious. It was the first clear, simple, and complete type of protective law 
and the first to stress the protection of insectivorous and predatory species 
of birds. Approved in February, 1886, it had been accepted and passed by 
New York before the year was out. Since then it has become the basis for 
legislative protection of non-game birds in more or less modified form in 
most States of the Union. 

Of possible outstanding importance to conservation during the past year 
was the North American Wildlife Conference held in Washington, D. C. 
This conference brought together more than two thousand persons inter- 
ested in welding all wildlife interests into a strong organization to support 
better conservation measures. Representatives from Canada and Mexico 
were present. A temporary organization was set up pending another con- 
ference whose delegates would be regularly appointed by proposed State 
and County units. There were already fifteen States that had effective 
federations but since then, it is reported, twenty-five States have organized 
State-wide federations. Should all conservation groups be brought together 
into one strong federation, as planned, wildlife conservationists would have 
a new opportunity to influence public sentiment and effectively back useful, 
and oppose dangerous legislation. The success of such organizations de- 
pends not only upon genuineness of purpose but the type of local leadership, 
and their development should be critically watched. 

The long-pending Migratory Bird Treaty with Mexico was signed Febru- 
ary 7, 1936. This treaty was ratified by the Senate on April 30, and the en- 
abling act amending the Migratory Bird Treaty Act of 1918 to make it 
applicable to Mexico, was then introduced, passed and signed by the Presi- 
dent. The Mexican Treaty provides for the protection of many migratory 
birds that do not range farther north than the United States. As with the 
earlier act, shooting of migratory game birds is limited to four months, be- 
tween September 1 and March 10, while the rest of the year is closed to all 
shooting. The expected ratification of this treaty by Mexico will bring 
about a long-awaited step in the cooperative conservation of migratory 
birds. 

Regulations covering the killing of waterfowl still seem to us inadequate. 
The much-discussed drought condition of the past several years is still in 
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force. This drought has affected the duck supply throughout the prairie 
Provinces and north-central States. The idea is current that drought is a 
major factor in reducing this continent’s waterfowl supply. As a matter of 
fact, about eighty-five per cent of North America’s ducks are raised in 
Canada and Alaska, mainly north of the drought area. Current also is the 
idea that a series of wet seasons will remedy the situation. This is not 
necessarily true, for the area affected by the drought is so relatively limited. 
There are other more serious reasons for the present alarming status of 
waterfowl and, of these subject to control, the principal one is overshooting. 

Since the 1935 hunting regulations were given out, an increasing number 
of appeals have been made this past year for a wholly closed season. Many 
of these appeals come from local, State and National conservation organiza- 
tions, and even from State fish and game commissions. Consequently, there 
was wide-spread disappointment in the amount of legal restriction afforded 
in the 1936 regulations. Three species only, the Redhead, Canvasback and 
Atlantic Brant, were added to the previous list of five protected species. 
Although desirable bag limitation, three-shell maximum on repeating shot- 
guns, and prohibition of baiting, live decoys, sink boxes and batteries were 
continued, serious danger still seems to threaten a reduced waterfowl popu- 
lation that must traverse several shooting zones in its southward migration. 
Your Committee joins other conservationists in the conviction that present 
conditions call for much more severe restrictive measures than have yet 
been secured for the preservation of our waterfowl. 

In the spring, information came to your Committee that breeding grounds 
of egrets and spoonbills in the Big Cypress near Innokalee, Florida, had been 
raided, and a large number of the birds killed. The National Association 
of Audubon Societies made a prompt and thorough investigation, including 
a survey of the area from the air, but no convicting information and no 
direct evidence against anyone were obtained. A survey did show an influx 
of spoonbills into the Ten Thousand Island area, caused possibly by dis- 
turbance. This occurrence indicates that there may still be an organized 
traffic in egret plumes that should be broken up. In this emergency, it is 
a pleasure to report, the National Association of Audubon Societies strength- 
ened its warden force and is now patrolling the Florida rookeries more 
thoroughly than ever before. 

An article by F. H. Dale in “The Condor’ for September, pp. 208-210, en- 
titled ‘Eagle control in northern California,’ describes a new type of predator 
control which endangers the birds of prey. Airplane pilots are advertising 
the sport of hawk and eagle hunting. Passenger-hunters are carried over 
seventy to eighty miles of territory and when the flying bird has been closely 
approached from behind an easy target is presented. We had thought the 
possibilities of the airplane for destruction of bird life were largely limited 
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to the rapid carrying of the hunter to the best game country and to the 
rumored wholesale spreading of poison. The 1936 regulations for the taking 
of migratory game birds prohibit the use of aircraft of any kind, but this 
ruling apparently does not apply to non-migratory species. Now, it appears 
that many, perhaps hundreds of eagles have been shot down in this new type 
of commercialized sport, a form of concentrated hunting that might wipe 
out entirely the larger predatory birds. We must now add to the picture of 
the fast-moving auto with its gunner intent upon using as a target every 
perching hawk along the way, the airplane with its gunner striving to over- 
take the flying eagle or hawk to shoot it down. Here, again, is evidence of 
the never-ending development of improved means of destruction and of the 
difficulty cf instilling ideals of sportsmanship sufficient to prevent such un- 
fair advantages being taken by the shooter. With sheepmen anxious to 
institute control measures, support of this type of hunting is at hand. 
Your Committee has appealed to the Director of Air Commerce to investi- 
gate this practice and will continue to exert its influence against this danger- 
ous new threat to the safety of both migrating game birds and the large 
birds of prey. 

Our attention is called to figures used in our last report relative to de- 
struction of hawks at Cape May. According to Warren F. Eaton (and we 
pause to express our sorrow at the loss of so active a friend of the birds of 
prey), the actual and estimated counts for five successive years were as 
follows: 


Year Seen Killed 

1931 14,060 1,007 actual count 
1932 10,611 428 actual count 
1933 40,900 3,100 estimated 
1934 28,266 1,186 estimated 
1935 13,452 1,086 actual count 


It is evident that the figures used in our last report covered a period of 
years rather than totals for a single year. We are glad to report improved 
conditions at both Hawk Mountain and Cape May. 

At the last Annual Meeting, a resolution was introduced relative to the 
collecting of rare birds and their eggs. Although approved in principle, the 
resolution failed of passage and was referred to this Committee with a re- 
quest for a draft acceptable to the membership. 


Respectfully submitted, 
H. C. Bryant, Chairman E. A. PREBLE 
F. M. Battery W. E. SAUNDERS 


B. H. Curisty G. M. Sutton 
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